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[Bookmark_1]Cover Letter[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

GeoEngineers

RE: South State Street PRDI

Redmond, WA 98052

17425 Union Hill Road Suite 250

Brian Tracy

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

21 October 2021

Associated Work Order(s) Associated SDG ID(s) 
21I0294 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and 

for completeness, for other than the conditions detailed in the enclosed Narrative. ARI, an accredited laboratory, 

certifies that the report results for which ARI is accredited meets all the requirements of the accrediting body. A list 

of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, LLC

Shelly Fishel, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain 

of custody document. This analytical report must be reproduced in its entirety.

Cert# 100006-012
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[Bookmark_1]Sample List[Bookmark]

ANALYTICAL REPORT FOR SAMPLES

Sample IDLaboratory ID Matrix Date Sampled Date Received

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Reported:

Brian Tracy

Project  #186-890-03 Tsk 300

South State Street PRDI

Project Manager:

Project Number:

Project:

Redmond, WA  98052

17425 Union Hill Road Suite 250

GeoEngineers

10/21/2021 10:51

MW-28_09202121I0294-01 Water 09/20/21 10:10 09/21/21 15:38

MW-28_09202121I0294-02 Water 09/20/21 10:10 09/21/21 15:38

MW-24_09202121I0294-03 Water 09/20/21 11:11 09/21/21 15:38

MW-24_09202121I0294-04 Water 09/20/21 11:11 09/21/21 15:38

MW-60_09202121I0294-05 Water 09/20/21 11:30 09/21/21 15:38

MW-60_09202121I0294-06 Water 09/20/21 11:30 09/21/21 15:38

MW-55_09202121I0294-07 Water 09/20/21 12:29 09/21/21 15:38

MW-55_09202121I0294-08 Water 09/20/21 12:29 09/21/21 15:38

MW-42_09202121I0294-09 Water 09/20/21 12:35 09/21/21 15:38

MW-42_09202121I0294-10 Water 09/20/21 12:35 09/21/21 15:38

MW-54_09202121I0294-11 Water 09/20/21 13:54 09/21/21 15:38

MW-54_09202121I0294-12 Water 09/20/21 13:54 09/21/21 15:38

TB-1_09202121I0294-13 Water 09/20/21 10:10 09/21/21 15:38

TB-2_09202121I0294-14 Water 09/20/21 10:10 09/21/21 15:38
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[Bookmark_1]Case Narrative[Bookmark]

Case Narrative

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Redmond WA, 98052 21-Oct-2021 10:51

South State Street PRDI

Brian Tracy

Project  #186-890-03 Tsk 30017425 Union Hill Road Suite 250

GeoEngineers

Reported:

Project Manager:

Project Number:

Project:

Client: GeoEngineers
Project: South State Street PRDI
Work Order: 21I0294

Sample receipt 

Samples as listed on the preceding page were received 21-Sep-2021 15:38 under ARI work order 21I0294. For details 
regarding sample receipt, please refer to the Cooler Receipt Form. 

Gasoline by NWTPH-g (GC/MS)

The sample(s) were analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

Internal standard areas were within limits.  

The surrogate percent recoveries were within control limits. 

The method blank(s) were clean at the reporting limits. 

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD) 
were within control limits.

Volatiles - EPA Method SW8260D

The sample(s) were analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements except as follows. Surrogate 1,2-Dichloroethane-d14 
which was out of control high in the second source calibration verification SJI0050-SCV1 in association with the calibration 
sequence.  Naphthalene was out of control high in the low concentration verification SJI0371-LCV1 which is in association 
with sample 21I0294-03RE1. 

Sample 21I0294-14 was analyzed sequence SJI0440 which was set up on a Friday and ran over night. The instrument 
autosampler failed to inject the closing continuing calibration verification SJI0440-CCV1. Only one sample vial for this 
sample was received. The vial had been at room temperature and punctured until Monday morning. 10 ml of sample had 
evaporated when discovered. The data has been reported without the closing CCV. 

Internal standard areas were within limits.  

The surrogate percent recoveries were within control limits. 

The method blank(s) were clean at the reporting limits. 

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD) 
were within control limits.

Total and Dissolved Metals - EPA Method 6020B
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Case Narrative

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Redmond WA, 98052 21-Oct-2021 10:51

South State Street PRDI

Brian Tracy

Project  #186-890-03 Tsk 30017425 Union Hill Road Suite 250

GeoEngineers

Reported:

Project Manager:

Project Number:

Project:

The sample(s) were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits. 

The blank spike (BS/LCS) percent recoveries were within control limits.

Sample specific QC was performed in association with sample 21I0294-02 in Dissolved Metals batch BJJ0192. The 
duplicate (DUP) relative percent difference (RPD) were within advisory control limits. The matrix spike/matrix spike duplicate 
(MS/MSD) spike recoveries and relative percent difference (RPD) were within advisory control limits.

Wet Chemistry

The sample(s) were prepared and analyzed within the recommended holding times except Nitrate/Nitrite for which the 
instrument malfunctioned and analysis was delayed. Affected samples and QC have been flagged. 

Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits. 

The blank spike (BS/LCS) percent recoveries were within control limits.

Sample specific QC was performed in association with sample 21I0294-01 in Nitrate/Nitrite batch BJI0609, Total Cyanide 
batch BJI0844 and Total Organic Carbon batch BJJ0250, in association wtih sample 21I0291-01RE1 in Sulfate batch 
BJJ070 and in association with sample 21I0294-03 in WAD Cyanide batch BJI0884. The duplicate (DUP) relative percent 
difference (RPD) were within advisory control limits. The matrix spike/matrix spike duplicate (MS/MSD) spike recoveries and 
relative percent difference (RPD) were within advisory control limits.

Diesel/Heavy Oil Range Organics - WA-Ecology Method NW-TPHDx

The sample(s) were extracted and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.  

The surrogate percent recoveries were within control limits. 

The method blank(s) were clean at the reporting limits. 

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD) 
were within control limits except Motor Oil Range Organics RPD which has been flagged. 
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Case Narrative

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

Redmond WA, 98052 21-Oct-2021 10:51

South State Street PRDI

Brian Tracy

Project  #186-890-03 Tsk 30017425 Union Hill Road Suite 250

GeoEngineers

Reported:

Project Manager:

Project Number:

Project:
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QUALIFIERS AND NOTES

[Bookmark_1]Qualifiers and Notes[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Qualifier Definition

Raised reporting limit due to interferenceY1

This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).U

Indicates a detected analyte with an initial or continuing calibration that does not meet established acceptance criteria (<20% RSD, 

<20% drift or minimum RRF)

Q

Estimated concentration value detected below the reporting limit.J

The natural concentration of the spiked analyte is so much greater than the concentration spiked that an accurate determination of 

spike recovery is not possible

HC

Hold time violation - Hold time was exceeded.H

The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration 

(ICAL)

E

The reported value is from a dilutionD

This analyte was detected in the method blank.B

Flagged value is not within established control limits.*

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-01[Bookmark]

Form I MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V209222134G.DPrepared:

Analyzed:

09/20/21 10:10 09/22/21 08:41

09/22/21 18:32Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0605 SJI0364

EI00019

0.1 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

21I0294-01 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 22600 1360 100001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 100 80 - 1205.02

4-Bromofluorobenzene 5.0000 95.7 80 - 1204.79
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-03[Bookmark]

Form I MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V209222135G.DPrepared:

Analyzed:

09/20/21 11:11 09/22/21 08:41

09/22/21 18:55Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0605 SJI0364

EI00019

1 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

21I0294-03 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 26900 136 10001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 99.5 80 - 1204.97

4-Bromofluorobenzene 5.0000 98.9 80 - 1204.95
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-05[Bookmark]

Form I MW-60_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242120G.DPrepared:

Analyzed:

09/20/21 11:30 09/24/21 12:54

09/24/21 18:02Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0460

EI00046

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-05 K

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 102 80 - 1205.08

4-Bromofluorobenzene 5.0000 103 80 - 1205.13
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-07[Bookmark]

Form I MW-55_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242121G.DPrepared:

Analyzed:

09/20/21 12:29 09/24/21 12:54

09/24/21 18:28Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0460

EI00046

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-07 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 94.8 80 - 1204.74

4-Bromofluorobenzene 5.0000 102 80 - 1205.10
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-09[Bookmark]

Form I MW-42_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242122G.DPrepared:

Analyzed:

09/20/21 12:35 09/24/21 12:54

09/24/21 18:53Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0460

EI00046

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-09 J

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 97.2 80 - 1204.86

4-Bromofluorobenzene 5.0000 102 80 - 1205.12
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-11[Bookmark]

Form I MW-54_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242123G.DPrepared:

Analyzed:

09/20/21 13:54 09/24/21 12:54

09/24/21 19:19Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0460

EI00046

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-11 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 95.6 80 - 1204.78

4-Bromofluorobenzene 5.0000 101 80 - 1205.07

Final Report 21I0294 10/21/2021 Page 23 of 797



NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-13[Bookmark]

Form I TB-1_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V209222109G.DPrepared:

Analyzed:

09/20/21 10:10 09/22/21 08:41

09/22/21 09:50Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0605 SJI0364

EI00019

10 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

21I0294-13 A

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 97.8 80 - 1204.89

4-Bromofluorobenzene 5.0000 88.4 80 - 1204.42
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NWTPHg

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA NWTPHg 21I0294-14[Bookmark]

Form I TB-2_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gasoline Range Organics (GC/MS)

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242111G.DPrepared:

Analyzed:

09/20/21 10:10 09/24/21 12:54

09/24/21 14:02Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0460

EI00046

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-14 A

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

Toluene-d8 5.0000 99.0 80 - 1204.95

4-Bromofluorobenzene 5.0000 103 80 - 1205.16
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[Bookmark_2]Prep Batch Summary BJI0605 NWTPHg[Bookmark]

PREPARATION BATCH SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0605 Water EPA 5030C (Purge and Trap)

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 V209222134G.D 09/22/21 08:41

MW-24_092021 21I0294-03 V209222135G.D 09/22/21 08:41

TB-1_092021 21I0294-13 V209222109G.D 09/22/21 08:41

Blank BJI0605-BLK1 V209222108G.D 09/22/21 09:29

LCS BJI0605-BS1 V209222103LCSG.D 09/22/21 07:47

LCS Dup BJI0605-BSD1 V209222105G.D 09/22/21 08:28
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[Bookmark_2]Prep Batch Summary BJI0716 NWTPHg[Bookmark]

PREPARATION BATCH SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0716 Water EPA 5030C (Purge and Trap)

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-60_092021 21I0294-05 V309242120G.D 09/24/21 12:54

MW-55_092021 21I0294-07 V309242121G.D 09/24/21 12:54

MW-42_092021 21I0294-09 V309242122G.D 09/24/21 12:54

MW-54_092021 21I0294-11 V309242123G.D 09/24/21 12:54

TB-2_092021 21I0294-14 V309242111G.D 09/24/21 12:54

Blank BJI0716-BLK2 V309242109G.D 09/24/21 12:54

LCS BJI0716-BS2 V309242105GLCS.D 09/24/21 09:54

LCS Dup BJI0716-BSD2 V309242107G.D 09/24/21 09:54
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[Bookmark_2]Organic Blank Results VOA NWTPHg BJI0605-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET Blank

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Matrix:

Sampled:

Solids:

Batch: Sequence: Calibration:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

Laboratory ID: File ID:BJI0605-BLK1 V209222108G.D

Prepared: Analyzed:09/22/21 09:29 09/22/21 09:29

Preparation: Initial/Final:EPA 5030C (Purge and Trap)

BJI0605 SJI0364 EI00019

10 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

Water

N/A

CAS NO. QCONC. (ug/L)COMPOUND DILUTION DL RL

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES ADDED (ug/L) % REC QQC LIMITSCONC. (ug/L)

Toluene-d8 5.0000 99.94.99 80 - 120

4-Bromofluorobenzene 5.0000 90.44.52 80 - 120
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[Bookmark_2]Organic Blank Results VOA NWTPHg BJI0716-BLK2[Bookmark]

Form I

METHOD BLANK DATA SHEET Blank

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Matrix:

Sampled:

Solids:

Batch: Sequence: Calibration:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

Laboratory ID: File ID:BJI0716-BLK2 V309242109G.D

Prepared: Analyzed:09/24/21 12:54 09/24/21 13:12

Preparation: Initial/Final:EPA 5030C (Purge and Trap)

BJI0716 SJI0460 EI00046

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

Water

N/A

CAS NO. QCONC. (ug/L)COMPOUND DILUTION DL RL

GRO Gasoline Range Organics (Tol-Nap) 100 U 13.6 1001

SURROGATES ADDED (ug/L) % REC QQC LIMITSCONC. (ug/L)

Toluene-d8 5.0000 97.34.86 80 - 120

4-Bromofluorobenzene 5.0000 1025.10 80 - 120
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[Bookmark_2]LCS/LCSD BJI0605 NWTPHg[Bookmark]

LCS / LCS DUPLICATE RECOVERY
NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 ml

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0605

Water

EPA 5030C (Purge and Trap)

BJI0605-BS1

Analyzed: 09/22/21 07:47

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Gasoline Range Organics (Tol-Nap) 72 - 1281000 1070 107

* Indicates values outside of QC limits

 

REC.

 

RPD

SPIKE

ADDED

(ug/L)

LCSD

CONCENTRATION

(ug/L)

LCSD

%

REC. #

 

%

RPD #

QC LIMITS

COMPOUND Q

72 - 1281000 1040 30Gasoline Range Organics (Tol-Nap) 104 2.17

* Indicates values outside of QC limits
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[Bookmark_2]LCS/LCSD BJI0716 NWTPHg[Bookmark]

LCS / LCS DUPLICATE RECOVERY
NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 ml

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0716

Water

EPA 5030C (Purge and Trap)

BJI0716-BS2

Analyzed: 09/24/21 11:31

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Gasoline Range Organics (Tol-Nap) 72 - 1281000 1150 115

* Indicates values outside of QC limits

 

REC.

 

RPD

SPIKE

ADDED

(ug/L)

LCSD

CONCENTRATION

(ug/L)

LCSD

%

REC. #

 

%

RPD #

QC LIMITS

COMPOUND Q

72 - 1281000 1110 30Gasoline Range Organics (Tol-Nap) 111 4.21

* Indicates values outside of QC limits
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[Bookmark_2]Tune NWTPHg SJH0422[Bookmark]

MASS SPECTROMETER

NWTPHg

INSTRUMENT PERFORMANCE CHECK

Analytical Chemists and Consultants
Analytical Resources, Incorporated

Injection Date:

Project:

SDG:

Instrument ID:

Lab File ID:

Client:

Laboratory:

Injection Time:

08/27/21

08:59

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

V308272103G.D

NT3

Sequence: SJH0422 Lab Sample ID: SJH0422-TUN1

m/z ION ABUNDANCE CRITERIA % RELATIVE ABUNDANCE

95 13050 - 200% of 174 PASS

96 6.765 - 9% of 95 PASS

173 0.632Less than 2% of 174 PASS

174 76.750 - 200% of 95 PASS

175 7.775 - 9% of 174 PASS

176 98.195 - 105% of 174 PASS

177 5.785 - 10% of 176 PASS

Client
Sample ID

Lab
Sample ID

Lab
File ID

Date
Analyzed

Time
Analyzed 

V308272103G.DSJH0422-TUN1  8:5908/27/2021MS Tune

V308272116G.DSJH0422-CAL9 14:5008/27/2021Cal Standard

V308272117G.DSJH0422-CALA 15:1508/27/2021Cal Standard

V308272118G.DSJH0422-CALB 15:4008/27/2021Cal Standard

V308272119G.DSJH0422-CALC 16:0508/27/2021Cal Standard

V308272120G.DSJH0422-CALD 16:3008/27/2021Cal Standard

V308272121G.DSJH0422-CALE 16:5608/27/2021Cal Standard

V308272122G.DSJH0422-ICB1 17:2108/27/2021Initial Cal Blank

V308272123G.DSJH0422-SCV1 17:4608/27/2021Secondary Cal Check
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[Bookmark_2]Tune NWTPHg SJI0070[Bookmark]

MASS SPECTROMETER

NWTPHg

INSTRUMENT PERFORMANCE CHECK

Analytical Chemists and Consultants
Analytical Resources, Incorporated

Injection Date:

Project:

SDG:

Instrument ID:

Lab File ID:

Client:

Laboratory:

Injection Time:

09/02/21

06:49

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

V209022102G.D

NT2

Sequence: SJI0070 Lab Sample ID: SJI0070-TUN1

m/z ION ABUNDANCE CRITERIA % RELATIVE ABUNDANCE

95 14850 - 200% of 174 PASS

96 6.445 - 9% of 95 PASS

173 0.505Less than 2% of 174 PASS

174 67.550 - 200% of 95 PASS

175 7.425 - 9% of 174 PASS

176 95.695 - 105% of 174 PASS

177 6.985 - 10% of 176 PASS

Client
Sample ID

Lab
Sample ID

Lab
File ID

Date
Analyzed

Time
Analyzed 

V209022102G.DSJI0070-TUN1  6:4909/02/2021MS Tune

V209022114G.DSJI0070-CAL9 11:1309/02/2021Cal Standard

V209022115G.DSJI0070-CALA 11:3309/02/2021Cal Standard

V209022116G.DSJI0070-CALB 11:5409/02/2021Cal Standard

V209022117G.DSJI0070-CALC 12:1409/02/2021Cal Standard

V209022118G.DSJI0070-CALD 12:3509/02/2021Cal Standard

V209022119G.DSJI0070-CALE 12:5509/02/2021Cal Standard

V209022120G.DSJI0070-ICB1 13:1609/02/2021Initial Cal Blank

V209022121G.DSJI0070-SCV1 13:3709/02/2021Secondary Cal Check
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[Bookmark_2]Initial Calibration EI00006 NWTPHg[Bookmark]

NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00006

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

RRF RRFRRFRRFRRFRRFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RRF RRF RRF RRF RRF

Toluene-d8 5 1.26304 5 1.287477 5 1.224142 5 1.240047 1.268936 5 1.260375

4-Bromofluorobenzene 5 0.4298449 5 0.4285543 5 0.4239711 5 0.4261065 0.4073753 5 0.42522245
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00006

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RRFRRFRRFRRFRRFRRF

Gasoline Range Organics 

(Tol-Nap)

250100 43985.0848057.32 42470.2500 1000 49343.3

Toluene-d8 5 1.2334541.26119 5

4-Bromofluorobenzene 5 0.40786370.4226947 5
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00006

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

Compound

Level 13 Level 14 Level 15 Level 16 Level 17 Level 18

RRFRRFRRFRRFRRFRRF

Gasoline Range Organics 

(Tol-Nap)

2500 500052133.44 45536.62
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00006

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

RRF RSDMean RRFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& Limit

Gasoline Range Organics (Tol-Nap) 7.7 RSD (15)46920.99

Toluene-d8 1.7 RSD (15)1.254832

4-Bromofluorobenzene 2.1 RSD (15)0.4214541
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[Bookmark_2]Initial Calibration EI00019 NWTPHg[Bookmark]

NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00019

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

Comments: Surrogates/IS Cal levels 1-8.

GRO Cal levels 9-14.

RRF RRFRRFRRFRRFRRFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RRF RRF RRF RRF RRF

Toluene-d8 5 1.070317 5 1.084086 5 1.081209 5 1.074737 1.069515 5 1.083365

4-Bromofluorobenzene 5 0.3257168 5 0.3388233 5 0.3393637 5 0.3532997 0.3546495 5 0.35914315
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00019

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

Comments: Surrogates/IS Cal levels 1-8.

GRO Cal levels 9-14.

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RRFRRFRRFRRFRRFRRF

Gasoline Range Organics 

(Tol-Nap)

250100 30439.5830063.64 31910.98500 1000 34569.43

Toluene-d8 5 1.1033351.089567 5

4-Bromofluorobenzene 5 0.37793370.3647268 5
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00019

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

Comments: Surrogates/IS Cal levels 1-8.

GRO Cal levels 9-14.

Compound

Level 13 Level 14 Level 15 Level 16 Level 17 Level 18

RRFRRFRRFRRFRRFRRF

Gasoline Range Organics 

(Tol-Nap)

2500 500037253.57 39406.28
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00019

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/02/2021 RTX-VMSColumn (1):

Comments: Surrogates/IS Cal levels 1-8.

GRO Cal levels 9-14.

RRF RSDMean RRFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& Limit

Gasoline Range Organics (Tol-Nap) 11.2 RSD (15)33940.58

Toluene-d8 1.0 RSD (15)1.082016

4-Bromofluorobenzene 4.7 RSD (15)0.3517071
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[Bookmark_2]Initial Calibration EI00046 NWTPHg[Bookmark]

NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00046

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: New ICAL for IS basis and changing surrogate response after instrument maintenance. Gasoline 

calibration from 8/27 still meets.

RRF RRFRRFRRFRRFRRFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RRF RRF RRF RRF RRF

Toluene-d8 5 1.162766 5 1.136253 5 1.167996 5 1.164757 1.138768 5 1.1450115

4-Bromofluorobenzene 5 0.3860509 5 0.4044195 5 0.4034493 5 0.3976827 0.3933258 5 0.38699495
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00046

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: New ICAL for IS basis and changing surrogate response after instrument maintenance. Gasoline 

calibration from 8/27 still meets.

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RRFRRFRRFRRFRRFRRF

Gasoline Range Organics 

(Tol-Nap)

250100 43985.0848057.32 42470.2500 1000 49343.3

Toluene-d8 5 1.1728831.142947 5

4-Bromofluorobenzene 5 0.39887820.4011844 5
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00046

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: New ICAL for IS basis and changing surrogate response after instrument maintenance. Gasoline 

calibration from 8/27 still meets.

Compound

Level 13 Level 14 Level 15 Level 16 Level 17 Level 18

RRFRRFRRFRRFRRFRRF

Gasoline Range Organics 

(Tol-Nap)

2500 500052133.44 45536.62
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NWTPHg

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00046

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: New ICAL for IS basis and changing surrogate response after instrument maintenance. Gasoline 

calibration from 8/27 still meets.

RRF RSDMean RRFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& Limit

Gasoline Range Organics (Tol-Nap) 7.7 RSD (15)46920.99

Toluene-d8 1.3 RSD (15)1.153923

4-Bromofluorobenzene 1.8 RSD (15)0.3964982
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[Bookmark_2]Second Source Calibration Verification SJH0422 NWTPHg[Bookmark]

NWTPHg

SECOND-SOURCE

CALIBRATION VERIFICATION

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EI00006

SJH0422

SJH0422-SCV1

J009399

21I0294

South State Street PRDI

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-3.2  20.009681000.0Gasoline Range Organics (Tol-Nap)

-2.24.895.0000Toluene-d8

1.75.095.00004-Bromofluorobenzene

* Values outside of QC limits
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[Bookmark_2]Second Source Calibration Verification SJI0070 NWTPHg[Bookmark]

NWTPHg

SECOND-SOURCE

CALIBRATION VERIFICATION

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EI00019

SJI0070

SJI0070-SCV1

J009600

21I0294

South State Street PRDI

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-8.1  20.009191000.0Gasoline Range Organics (Tol-Nap)

-2.04.905.0000Toluene-d8

-0.44.985.00004-Bromofluorobenzene

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00006 NWTPHg[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJH0422

EI00006

V308272123G.D

NT3

SJH0422-SCV1

08/27/21

17:46

Sequence Name: Gas SCV 1

09/02/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

45423.9A -3.2 +/-20968 46920.991000.0Gasoline Range Organics (Tol-Nap)

1.2273200A -2.24.89 1.25483205.0000Toluene-d8

0.4287149A 1.75.09 0.42145415.00004-Bromofluorobenzene

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00019 NWTPHg[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0070

EI00019

V209022121G.D

NT2

SJI0070-SCV1

09/02/21

13:37

Sequence Name: Gas SCV 1

09/02/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

31178.05A -8.1 +/-20919 33940.581000.0Gasoline Range Organics (Tol-Nap)

1.0604020A -2.04.90 1.08201605.0000Toluene-d8

0.3501480A -0.44.98 0.35170715.00004-Bromofluorobenzene

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00019 NWTPHg[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0364

EI00019

V209222137G.D

NT2

SJI0364-CCV1

09/22/21

19:39

Sequence Name: CCV

09/02/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

30378.89A -10.5 +/-20895 33940.581000.0Gasoline Range Organics (Tol-Nap)

1.1009110A 1.75.09 1.08201605.0000Toluene-d8

0.3487456A -0.84.96 0.35170715.00004-Bromofluorobenzene

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0364 NWTPHg[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0364

EI00019

V209222103G.D

NT2

SJI0364-ICV1

09/22/21

07:47

Sequence Name: ICV

09/02/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

36184.7400A 6.6 +/-201070 33940.58001000.0Gasoline Range Organics (Tol-Nap)

1.0921770A 0.95.05 1.08201605.0000Toluene-d8

0.3344281A -4.94.75 0.35170715.00004-Bromofluorobenzene

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0460 NWTPHg[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0460

EI00046

V309242105G.D

NT3

SJI0460-ICV1

09/24/21

11:31

Sequence Name: ICV

09/08/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

54185.7600A 15.5 +/-201150 46920.99001000.0Gasoline Range Organics (Tol-Nap)

1.1666280A 1.15.06 1.15392305.0000Toluene-d8

0.3947520A -0.44.98 0.39649825.00004-Bromofluorobenzene

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJH0422 NT3

EI00006

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJH0422-TUN1 V308272103G.D 08/27/21 08:59NA

Gas 0.1 SJH0422-CAL9 V308272116G.D 08/27/21 14:50NA

Gas 0.25 SJH0422-CALA V308272117G.D 08/27/21 15:15NA

Gas 0.5 SJH0422-CALB V308272118G.D 08/27/21 15:40NA

Gas 1 SJH0422-CALC V308272119G.D 08/27/21 16:05NA

Gas 2.5 SJH0422-CALD V308272120G.D 08/27/21 16:30NA

Gas 5 SJH0422-CALE V308272121G.D 08/27/21 16:56NA

Initial Cal Blank SJH0422-ICB1 V308272122G.D 08/27/21 17:21NA

Gas SCV 1 SJH0422-SCV1 V308272123G.D 08/27/21 17:46NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0070 NT2

EI00019

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0070-TUN1 V209022102G.D 09/02/21 06:49NA

Gas 0.1 SJI0070-CAL9 V209022114G.D 09/02/21 11:13NA

Gas 0.25 SJI0070-CALA V209022115G.D 09/02/21 11:33NA

Gas 0.5 SJI0070-CALB V209022116G.D 09/02/21 11:54NA

Gas 1 SJI0070-CALC V209022117G.D 09/02/21 12:14NA

Gas 2.5 SJI0070-CALD V209022118G.D 09/02/21 12:35NA

Gas 5 SJI0070-CALE V209022119G.D 09/02/21 12:55NA

Initial Cal Blank SJI0070-ICB1 V209022120G.D 09/02/21 13:16NA

Gas SCV 1 SJI0070-SCV1 V209022121G.D 09/02/21 13:37NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0229 NT3

EI00046

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0229-TUN1 V309082108G.D 09/08/21 12:24NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0364 NT2

EI00019

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

BFB SJI0364-TUN1 V209222102G.D 09/22/21 07:15NA

ICV SJI0364-ICV1 V209222103G.D 09/22/21 07:47NA

LCS BJI0605-BS1 V209222103LCSG.D 09/22/21 07:47Water

ZZZZZ BJI0606-BS1 V209222103LCSSG.D 09/22/21 07:47Solid

LCS Dup BJI0605-BSD1 V209222105G.D 09/22/21 08:28Water

ZZZZZ BJI0606-BSD1 V209222105LCSDSG.D 09/22/21 08:28Solid

Blank BJI0605-BLK1 V209222108G.D 09/22/21 09:29Water

ZZZZZ BJI0606-BLK1 V209222108MBSG.D 09/22/21 09:29Solid

TB-1_092021 21I0294-13 V209222109G.D 09/22/21 09:50Water

ZZZZZ 21I0290-01 V209222126G.D 09/22/21 15:44Solid

ZZZZZ 21I0290-02 V209222127G.D 09/22/21 16:05Solid

MW-28_092021 21I0294-01 V209222134G.D 09/22/21 18:32Water

MW-24_092021 21I0294-03 V209222135G.D 09/22/21 18:55Water

CCV SJI0364-CCV1 V209222137G.D 09/22/21 19:39NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0460 NT3

EI00046

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

BFB SJI0460-TUN1 V309242102G.D 09/24/21 10:00NA

ICV SJI0460-ICV1 V309242105G.D 09/24/21 11:31NA

LCS BJI0716-BS2 V309242105GLCS.D 09/24/21 11:31Water

LCS Dup BJI0716-BSD2 V309242107G.D 09/24/21 12:21Water

Blank BJI0716-BLK2 V309242109G.D 09/24/21 13:12Water

TB-2_092021 21I0294-14 V309242111G.D 09/24/21 14:02Water

MW-60_092021 21I0294-05 V309242120G.D 09/24/21 18:02Water

MW-55_092021 21I0294-07 V309242121G.D 09/24/21 18:28Water

MW-42_092021 21I0294-09 V309242122G.D 09/24/21 18:53Water

MW-54_092021 21I0294-11 V309242123G.D 09/24/21 19:19Water
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[Bookmark_2]Surrogate and Retention Time Summary SJH0422 NWTPHg[Bookmark]

NWTPHg

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJH0422 NT3

EI00006

21I0294

Calibration Date: 08/27/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

SJH0422-ICB1 (Water) Lab File ID: V308272122G.D Analyzed: 08/27/21 17:21

Toluene-d8 80 - 120

4-Bromofluorobenzene 80 - 120

SJH0422-SCV1 (Water) Lab File ID: V308272123G.D Analyzed: 08/27/21 17:46

Toluene-d8 5.0000 97.8 0 - 200

4-Bromofluorobenzene 5.0000 102 0 - 200

Final Report 21I0294 10/21/2021 Page 58 of 797



[Bookmark_2]Surrogate and Retention Time Summary SJI0070 NWTPHg[Bookmark]

NWTPHg

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0070 NT2

EI00019

21I0294

Calibration Date: 09/02/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

SJI0070-ICB1 (Water) Lab File ID: V209022120G.D Analyzed: 09/02/21 13:16

Toluene-d8 80 - 120

4-Bromofluorobenzene 80 - 120

SJI0070-SCV1 (Water) Lab File ID: V209022121G.D Analyzed: 09/02/21 13:37

Toluene-d8 5.0000 98.0 0 - 200

4-Bromofluorobenzene 5.0000 99.6 0 - 200
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[Bookmark_2]Surrogate and Retention Time Summary SJI0364 NWTPHg[Bookmark]

NWTPHg

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0364 NT2

EI00019

21I0294

Calibration Date: 09/02/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

BJI0605-BS1 (Water) Lab File ID: V209222103LCSG.D Analyzed: 09/22/21 07:47

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 95.1 80 - 120

SJI0364-ICV1 (Water) Lab File ID: V209222103G.D Analyzed: 09/22/21 07:47

Toluene-d8 5.0000 101 0 - 200

4-Bromofluorobenzene 5.0000 95.1 0 - 200

BJI0605-BSD1 (Water) Lab File ID: V209222105G.D Analyzed: 09/22/21 08:28

Toluene-d8 5.0000 105 80 - 120

4-Bromofluorobenzene 5.0000 97.4 80 - 120

BJI0605-BLK1 (Water) Lab File ID: V209222108G.D Analyzed: 09/22/21 09:29

Toluene-d8 5.0000 99.9 80 - 120

4-Bromofluorobenzene 5.0000 90.4 80 - 120

21I0294-13 (Water) Lab File ID: V209222109G.D Analyzed: 09/22/21 09:50

Toluene-d8 5.0000 97.8 80 - 120

4-Bromofluorobenzene 5.0000 88.4 80 - 120

21I0294-01 (Water) Lab File ID: V209222134G.D Analyzed: 09/22/21 18:32

Toluene-d8 5.0000 100 80 - 120

4-Bromofluorobenzene 5.0000 95.7 80 - 120

21I0294-03 (Water) Lab File ID: V209222135G.D Analyzed: 09/22/21 18:55

Toluene-d8 5.0000 99.5 80 - 120

4-Bromofluorobenzene 5.0000 98.9 80 - 120

SJI0364-CCV1 (Water) Lab File ID: V209222137G.D Analyzed: 09/22/21 19:39

Toluene-d8 5.0000 102 0 - 200

4-Bromofluorobenzene 5.0000 99.2 0 - 200
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[Bookmark_2]Surrogate and Retention Time Summary SJI0460 NWTPHg[Bookmark]

NWTPHg

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0460 NT3

EI00046

21I0294

Calibration Date: 09/08/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

BJI0716-BS2 (Water) Lab File ID: V309242105GLCS.D Analyzed: 09/24/21 11:31

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 99.6 80 - 120

SJI0460-ICV1 (Water) Lab File ID: V309242105G.D Analyzed: 09/24/21 11:31

Toluene-d8 5.0000 101 0 - 200

4-Bromofluorobenzene 5.0000 99.6 0 - 200

BJI0716-BSD2 (Water) Lab File ID: V309242107G.D Analyzed: 09/24/21 12:21

Toluene-d8 5.0000 102 80 - 120

4-Bromofluorobenzene 5.0000 101 80 - 120

BJI0716-BLK2 (Water) Lab File ID: V309242109G.D Analyzed: 09/24/21 13:12

Toluene-d8 5.0000 97.3 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

21I0294-14 (Water) Lab File ID: V309242111G.D Analyzed: 09/24/21 14:02

Toluene-d8 5.0000 99.0 80 - 120

4-Bromofluorobenzene 5.0000 103 80 - 120

21I0294-05 (Water) Lab File ID: V309242120G.D Analyzed: 09/24/21 18:02

Toluene-d8 5.0000 102 80 - 120

4-Bromofluorobenzene 5.0000 103 80 - 120

21I0294-07 (Water) Lab File ID: V309242121G.D Analyzed: 09/24/21 18:28

Toluene-d8 5.0000 94.8 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

21I0294-09 (Water) Lab File ID: V309242122G.D Analyzed: 09/24/21 18:53

Toluene-d8 5.0000 97.2 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

21I0294-11 (Water) Lab File ID: V309242123G.D Analyzed: 09/24/21 19:19

Toluene-d8 5.0000 95.6 80 - 120

4-Bromofluorobenzene 5.0000 101 80 - 120
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INTERNAL STANDARD AREA AND RT SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJH0422 NWTPHg[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJH0422 NT3

EI00006

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

Initial Cal Blank (SJH0422-ICB1 ) Lab File ID: V308272122G.D Analyzed: 08/27/21 17:21(Water)

Pentafluorobenzene 239642 5.138 50 - 200 +/-0.50

Chlorobenzene-d5 399800 7.578 50 - 200 +/-0.50

1,4-Difluorobenzene 400406 5.521 50 - 200 +/-0.50

1,4-Dichlorobenzene-d4 222438 9.263 50 - 200 +/-0.50

Secondary Cal Check (SJH0422-SCV1 ) Lab File ID: V308272123G.D Analyzed: 08/27/21 17:46(Water)

Pentafluorobenzene 253528 5.138 50 - 200 +/-0.50

Chlorobenzene-d5 412120 7.578 50 - 200 +/-0.50

1,4-Difluorobenzene 426531 5.526 50 - 200 +/-0.50

1,4-Dichlorobenzene-d4 243750 9.263 50 - 200 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0070 NWTPHg[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0070 NT2

EI00019

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

Initial Cal Blank (SJI0070-ICB1 ) Lab File ID: V209022120G.D Analyzed: 09/02/21 13:16(Water)

Pentafluorobenzene 267928 5.278 296861 5.278 50 - 200 90 0.000 +/-0.50

Chlorobenzene-d5 395127 7.729 433036 7.729 50 - 200 91 0.000 +/-0.50

1,4-Difluorobenzene 453393 5.667 507834 5.667 50 - 200 89 0.000 +/-0.50

1,4-Dichlorobenzene-d4 181667 9.419 209416 9.419 50 - 200 87 0.000 +/-0.50

Secondary Cal Check (SJI0070-SCV1 ) Lab File ID: V209022121G.D Analyzed: 09/02/21 13:37(Water)

Pentafluorobenzene 274736 5.273 296861 5.278 50 - 200 93 -0.005 +/-0.50

Chlorobenzene-d5 401910 7.73 433036 7.729 50 - 200 93 0.001 +/-0.50

1,4-Difluorobenzene 469009 5.668 507834 5.667 50 - 200 92 0.001 +/-0.50

1,4-Dichlorobenzene-d4 189813 9.421 209416 9.419 50 - 200 91 0.002 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0364 NWTPHg[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0364 NT2

EI00019

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

LCS (BJI0605-BS1 ) Lab File ID: V209222103LCSG.D Analyzed: 09/22/21 07:47(Water)

Pentafluorobenzene 296388 5.275 296388 5.275 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 472544 7.732 472544 7.732 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 541352 5.664 541352 5.664 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 224444 9.416 224444 9.416 50 - 200 100 0.000 +/-0.50

Initial Cal Check (SJI0364-ICV1 ) Lab File ID: V209222103G.D Analyzed: 09/22/21 07:47(Water)

Pentafluorobenzene 296388 5.275 296388 5.275 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 472544 7.732 472544 7.732 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 541352 5.664 541352 5.664 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 224444 9.416 224444 9.416 50 - 200 100 0.000 +/-0.50

LCS Dup (BJI0605-BSD1 ) Lab File ID: V209222105G.D Analyzed: 09/22/21 08:28(Water)

Pentafluorobenzene 242319 5.272 296388 5.275 50 - 200 82 -0.003 +/-0.50

Chlorobenzene-d5 387369 7.728 472544 7.732 50 - 200 82 -0.004 +/-0.50

1,4-Difluorobenzene 427840 5.667 541352 5.664 50 - 200 79 0.003 +/-0.50

1,4-Dichlorobenzene-d4 182967 9.419 224444 9.416 50 - 200 82 0.003 +/-0.50

Blank (BJI0605-BLK1 ) Lab File ID: V209222108G.D Analyzed: 09/22/21 09:29(Water)

Pentafluorobenzene 232848 5.278 296388 5.275 50 - 200 79 0.003 +/-0.50

Chlorobenzene-d5 377515 7.729 472544 7.732 50 - 200 80 -0.003 +/-0.50

1,4-Difluorobenzene 421704 5.667 541352 5.664 50 - 200 78 0.003 +/-0.50

1,4-Dichlorobenzene-d4 171472 9.419 224444 9.416 50 - 200 76 0.003 +/-0.50

TB-1_092021 (21I0294-13 ) Lab File ID: V209222109G.D Analyzed: 09/22/21 09:50(Water)

Pentafluorobenzene 224976 5.276 296388 5.275 50 - 200 76 0.001 +/-0.50

Chlorobenzene-d5 372218 7.733 472544 7.732 50 - 200 79 0.001 +/-0.50

1,4-Difluorobenzene 409946 5.666 541352 5.664 50 - 200 76 0.002 +/-0.50

1,4-Dichlorobenzene-d4 163052 9.424 224444 9.416 50 - 200 73 0.008 +/-0.50

MW-28_092021 (21I0294-01 ) Lab File ID: V209222134G.D Analyzed: 09/22/21 18:32(Water)

Pentafluorobenzene 258120 5.272 296388 5.275 50 - 200 87 -0.003 +/-0.50

Chlorobenzene-d5 405739 7.729 472544 7.732 50 - 200 86 -0.003 +/-0.50

1,4-Difluorobenzene 450259 5.667 541352 5.664 50 - 200 83 0.003 +/-0.50

1,4-Dichlorobenzene-d4 194878 9.419 224444 9.416 50 - 200 87 0.003 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0364 NT2

EI00019

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

MW-24_092021 (21I0294-03 ) Lab File ID: V209222135G.D Analyzed: 09/22/21 18:55(Water)

Pentafluorobenzene 246515 5.272 296388 5.275 50 - 200 83 -0.003 +/-0.50

Chlorobenzene-d5 393776 7.729 472544 7.732 50 - 200 83 -0.003 +/-0.50

1,4-Difluorobenzene 429970 5.667 541352 5.664 50 - 200 79 0.003 +/-0.50

1,4-Dichlorobenzene-d4 200601 9.419 224444 9.416 50 - 200 89 0.003 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0460 NWTPHg[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0460 NT3

EI00046

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

LCS (BJI0716-BS2 ) Lab File ID: V309242105GLCS.D Analyzed: 09/24/21 11:31(Water)

Pentafluorobenzene 269120 5.138 269120 5.138 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 409067 7.572 409067 7.572 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 434771 5.526 434771 5.526 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 236305 9.257 236305 9.257 50 - 200 100 0.000 +/-0.50

Initial Cal Check (SJI0460-ICV1 ) Lab File ID: V309242105G.D Analyzed: 09/24/21 11:31(Water)

Pentafluorobenzene 269120 5.138 269120 5.138 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 409067 7.572 409067 7.572 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 434771 5.526 434771 5.526 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 236305 9.257 236305 9.257 50 - 200 100 0.000 +/-0.50

LCS Dup (BJI0716-BSD2 ) Lab File ID: V309242107G.D Analyzed: 09/24/21 12:21(Water)

Pentafluorobenzene 262070 5.138 269120 5.138 50 - 200 97 0.000 +/-0.50

Chlorobenzene-d5 385301 7.573 409067 7.572 50 - 200 94 0.001 +/-0.50

1,4-Difluorobenzene 406748 5.521 434771 5.526 50 - 200 94 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 225202 9.258 236305 9.257 50 - 200 95 0.001 +/-0.50

Blank (BJI0716-BLK2 ) Lab File ID: V309242109G.D Analyzed: 09/24/21 13:12(Water)

Pentafluorobenzene 290513 5.138 269120 5.138 50 - 200 108 0.000 +/-0.50

Chlorobenzene-d5 412304 7.573 409067 7.572 50 - 200 101 0.001 +/-0.50

1,4-Difluorobenzene 447324 5.521 434771 5.526 50 - 200 103 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 232053 9.258 236305 9.257 50 - 200 98 0.001 +/-0.50

TB-2_092021 (21I0294-14 ) Lab File ID: V309242111G.D Analyzed: 09/24/21 14:02(Water)

Pentafluorobenzene 258264 5.138 269120 5.138 50 - 200 96 0.000 +/-0.50

Chlorobenzene-d5 390745 7.573 409067 7.572 50 - 200 96 0.001 +/-0.50

1,4-Difluorobenzene 407012 5.521 434771 5.526 50 - 200 94 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 232030 9.258 236305 9.257 50 - 200 98 0.001 +/-0.50

MW-60_092021 (21I0294-05 ) Lab File ID: V309242120G.D Analyzed: 09/24/21 18:02(Water)

Pentafluorobenzene 213426 5.139 269120 5.138 50 - 200 79 0.001 +/-0.50

Chlorobenzene-d5 321122 7.573 409067 7.572 50 - 200 79 0.001 +/-0.50

1,4-Difluorobenzene 330200 5.521 434771 5.526 50 - 200 76 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 187581 9.258 236305 9.257 50 - 200 79 0.001 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

NWTPHg

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0460 NT3

EI00046

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

MW-55_092021 (21I0294-07 ) Lab File ID: V309242121G.D Analyzed: 09/24/21 18:28(Water)

Pentafluorobenzene 273264 5.133 269120 5.138 50 - 200 102 -0.005 +/-0.50

Chlorobenzene-d5 404059 7.573 409067 7.572 50 - 200 99 0.001 +/-0.50

1,4-Difluorobenzene 446153 5.521 434771 5.526 50 - 200 103 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 238734 9.258 236305 9.257 50 - 200 101 0.001 +/-0.50

MW-42_092021 (21I0294-09 ) Lab File ID: V309242122G.D Analyzed: 09/24/21 18:53(Water)

Pentafluorobenzene 282241 5.129 269120 5.138 50 - 200 105 -0.009 +/-0.50

Chlorobenzene-d5 415562 7.574 409067 7.572 50 - 200 102 0.002 +/-0.50

1,4-Difluorobenzene 445175 5.517 434771 5.526 50 - 200 102 -0.009 +/-0.50

1,4-Dichlorobenzene-d4 238783 9.259 236305 9.257 50 - 200 101 0.002 +/-0.50

MW-54_092021 (21I0294-11 ) Lab File ID: V309242123G.D Analyzed: 09/24/21 19:19(Water)

Pentafluorobenzene 244793 5.138 269120 5.138 50 - 200 91 0.000 +/-0.50

Chlorobenzene-d5 367239 7.573 409067 7.572 50 - 200 90 0.001 +/-0.50

1,4-Difluorobenzene 395524 5.521 434771 5.526 50 - 200 91 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 218119 9.258 236305 9.257 50 - 200 92 0.001 +/-0.50

Final Report 21I0294 10/21/2021 Page 67 of 797



[Bookmark_2]Hold Time Summary NWTPHg[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: NWTPHg

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 14  14 2

09/20/21

10:10

09/21/21

15:38

09/22/21

08:41

09/22/21
18:3221I0294-01

 1

MW-24_092021
 14  14 2

09/20/21

11:11

09/21/21

15:38

09/22/21

08:41

09/22/21
18:5521I0294-03

 1

MW-60_092021
 14  14 4

09/20/21

11:30

09/21/21

15:38

09/24/21

12:54

09/24/21
18:0221I0294-05

 4

MW-55_092021
 14  14 4

09/20/21

12:29

09/21/21

15:38

09/24/21

12:54

09/24/21
18:2821I0294-07

 4

MW-42_092021
 14  14 4

09/20/21

12:35

09/21/21

15:38

09/24/21

12:54

09/24/21
18:5321I0294-09

 4

MW-54_092021
 14  14 4

09/20/21

13:54

09/21/21

15:38

09/24/21

12:54

09/24/21
19:1921I0294-11

 3

TB-1_092021
 14  14 2

09/20/21

10:10

09/21/21

15:38

09/22/21

08:41

09/22/21
09:5021I0294-13

 1

TB-2_092021
 14  14 4

09/20/21

10:10

09/21/21

15:38

09/24/21

12:54

09/24/21
14:0221I0294-14

 4

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary NWTPHg[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

NWTPHg

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

NT2

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

13.6 ug/LGasoline Range Organics (Tol-Nap) 100
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Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

NWTPHg

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

NT3

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

13.6 ug/LGasoline Range Organics (Tol-Nap) 100
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

��3$.

/RW�1R��

��6HS�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO����&�������& ����%�6XUURJDWH�6ROXWLRQ��������PJ�/����[���PO

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

��EURPRIOXRUREHQ]HQH��%)%� �������� ���� �������3 ���� PJ�/�����

GLEURPRIOXRURPHWKDQH ��������� ���� ���������3 ���� PJ�/������

����GLFKORURHWKDQH�G
�

���������� ���� ���������3 ���� PJ�/�������

WROXHQH�G
�

��������� ���� �����������3 ���� PJ�/������

&HUWLILHG�%\�
.DUD�&DWURQ

0DQXIDFWXUH�'DWH ���$XJ�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

8260B Surrogate Solution

Expires 9/1/2021
Prepared By Paul Campbell 9/5/2018

G008020
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Gas 20 Primary

Expires 7/22/2023
Prepared By Paul Campbell 8/3/2020

I006737
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ISO 9001 QS Registered
ISO 17025-34-35-43 Accredited

Scopes: http://AbsoluteStandards.com
Comments

Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

CERTIFIED WEIGHT REPORT

Part Number: 19267 Solvent(s): Lot#

Lot Number: 030918 Methanol DS435

Description: p-Bromofluorobenzene 030918

EPA Method 502/524 Surrogate Standard #2 Formulated By: Jason Criscio DATE

Expiration Date: 030923

Recommended Storage: Refrigerate (4 ¼C)

Nominal Concentration (µg/mL): 2000 030918

NIST Test ID#: 2506734D 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas DATE

Weight(s) shown below were combined and diluted to (mL): 100.0 0.001 Flask Uncertainty

Expanded SDS Information

Lot Nominal Purity Uncertainty Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.)

Compound RM# Number Conc (µg/mL) (%) Purity Weight(g) Weight(g) Conc (µg/mL) (+/-) (µg/mL) CAS# OSHA PEL (TWA) LD50

1. p-Bromofluorobenzene 48 01127COV 2000 99 0.2 0.20204 0.20234 2002.9 8.2 460-00-4 N/A orl-rat 2700mg/kg

10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
0
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TIC: [BSB4]19267.D

43.65
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Scan 2537 (43.662 min): [BSB4]19267.D

50

75

95

141

174
176

223248267 323331 362 403424 472482507 540

Br

F

Method: GC6MSD-1: Detector: Mass Selective Detector. Column: Vocol (60m X 0.25mm ID X 1.5µm Þlm thickness). Oven ProÞle: Temp. 1 = 35¡C (Time1=10min.), 

Temp. 2 = 200¡C (Time2=8.75 min.), Rate = 4¡C/min., Injector Temp.= 200¡C, Detector Temp. = 220¡C. Analyst: Candice Warren.

¥ The certiÞed value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.
¥ Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).
¥ Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated. 
¥ All Standards, after opening ampule, should be stored with caps tight and under appropriate laboratory conditions.
¥ Uncertainty Reference:  Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Result,"

NIST Technical Note 1297, U.S. Government Printing OfÞce, Washington, DC, (1994).

Printed: 6/1/2018, 2:08:03 PM1 of 219267Part # 030918Lot #

BFB stock

Expires 3/9/2023
Prepared By Paul Campbell 2/4/2021

J001274
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ISO 9001 QS Registered
ISO 17025-34-35-43 Accredited

Scopes: http://AbsoluteStandards.com
Comments

Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

PID RT

Name (min.)

p-Bromofluorobenzene 35.62

Printed: 6/1/2018, 2:08:03 PM2 of 219267Part # 030918Lot #
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$1$%�,62�������$FFUHGLWHG
$5������&HUWLILFDWH�1XPEHU

KWWSV���$EVROXWHVWDQGDUGV�FRP

$EVROXWH�6WDQGDUGV��,QF�
������������
ZZZ�DEVROXWHVWDQGDUGV�FRP

&HUWLILHG�5HIHUHQFH�0DWHULDO�&50

CERTIFIED WEIGHT REPORT

Part Number: 51047 Solvent(s): Lot#

Lot Number: 060420 Methanol DX932-US

Description: Unleaded Gasoline 87 Octane - ETOH 060420

Formulated By: Prashant Chauhan DATE

Expiration Date: 060425

Recommended Storage: Refrigerate (4 ¼C)

Nominal Concentration (µg/mL): 20000 060420

NIST Test ID#: 23060 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas DATE

Weight(s) shown below were combined and diluted to (mL): 50.0 0.007 Flask Uncertainty

Note: Technical Grade Purity Expanded SDS Information
Lot Nominal Purity Uncertainty Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.)

Compound RM# Number Conc (µg/mL) (%) Purity Weight(g) Weight(g) Conc (µg/mL) (+/-) (µg/mL) CAS# OSHA PEL (TWA) LD50

1. Unleaded Gasoline 87 Octane - ETOH 2700 010908 20000 99 0.2 1.01005 1.01055 20009.8 81.0 86290-81-5 N/A N/A

¥ The certiÞed value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.!
¥ Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).
¥ Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated. 
¥ All Standards, after opening ampule, should be stored with caps tight and under appropriate laboratory conditions.
¥ Uncertainty Reference:  Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Result,"

NIST Technical Note 1297, U.S. Government Printing OfÞce, Washington, DC, (1994).

3ULQWHG����������������������30��RI�������3DUW�� ������/RW��

Gas 20 Secondary AS

Expires 6/4/2025
Prepared By Lani Hertzog 4/21/2021

J004282
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

�������6�

/RW�1R��

��2FW�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO������'HJUHHV

&

*DVROLQH��8QOHDGHG��6ROXWLRQ�LQ�3�7�0HWKDQRO�

�������PJ�/����PO

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

JDVROLQH��XQOHDGHG��UHJXODU ��������� ��� ���������3 ����� PJ�/��������

&HUWLILHG�%\�
.D\OD�&ROHPDQ

0DQXIDFWXUH�'DWH ��2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

Gas 50 O2SI

Expires 10/23/2023
Prepared By Paul Campbell 5/3/2021

J004740
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

�������6� ������ ��2FW�����/RW�1R�� ([SLUDWLRQ�'DWH�&DWDORJ�1R��

�RI

&HUWLILHG�%\�
.D\OD�&ROHPDQ

0DQXIDFWXUH�'DWH ��2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system, and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

1,2-Dichlorobenzene-d4 Standard

Product Number: STS-210-1

Lot Number: 0006552847 Expiration Date: 30-Sep-2024

Lot Issue Date: 11-Aug-2020

Certificate of Analysis

Product Name:

Description:

Matrix: methanol (methyl alcohol)

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 17025, 

and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

Analyte CAS# Analyte Lot Concentration ± Uncertainty

1,2-dichlorobenzene-d4 002199-69-1 RM11038 2002 10 µg/mL±

ISO 17034 Cert 

No. AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 1Page:

Sample lot approver: 

www.agilent.com/quality/

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

d4 1,2 Dichlorobenzene Stock

Expires 9/30/2024
Prepared By Paul Campbell 7/23/2021

J007623
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

��3$.

/RW�1R��

���-XO�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO����&�������& ����%�6XUURJDWH�6ROXWLRQ��������PJ�/����[���PO

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

��EURPRIOXRUREHQ]HQH��%)%� �������� ���� �������3 ���� PJ�/������

GLEURPRIOXRURPHWKDQH ��������� �� ���������3 ���� PJ�/�������

����GLFKORURHWKDQH�G� ���������� ���� ���������3 ���� PJ�/������

WROXHQH�G
�

��������� ��� ��������3 ���� PJ�/�������

&HUWLILHG�%\�
-DUHG�%DOO

0DQXIDFWXUH�'DWH ���-XO�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

8260B Surrogate Solution

Expires 7/22/2026
Prepared By Paul Campbell 8/5/2021

J008077
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-01[Bookmark]

Form I MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V209222134.DPrepared:

Analyzed:

09/20/21 10:10 09/22/21 08:41

09/22/21 18:32Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0605 SJI0363

EI00012

0.1 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

21I0294-01 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 4890 5.31 20.01

91-20-3 Naphthalene 4170 27.4 50.01

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 113 80 - 1295.67

Toluene-d8 5.0000 100 80 - 1205.02

4-Bromofluorobenzene 5.0000 95.7 80 - 1204.79

1,2-Dichlorobenzene-d4 5.0000 104 80 - 1205.18
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-03[Bookmark]

Form I MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V209222135.DPrepared:

Analyzed:

09/20/21 11:11 09/22/21 08:41

09/22/21 18:55Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0605 SJI0363

EI00012

1 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

21I0294-03 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 152 0.53 2.001

91-20-3 Naphthalene 2280 E 2.74 5.001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 111 80 - 1295.53

Toluene-d8 5.0000 99.5 80 - 1204.97

4-Bromofluorobenzene 5.0000 98.9 80 - 1204.95

1,2-Dichlorobenzene-d4 5.0000 100 80 - 1205.01
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-03RE1[Bookmark]

Form I MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309232117.DPrepared:

Analyzed:

09/20/21 11:11 09/23/21 10:15

09/23/21 16:29Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0674 SJI0371

EI00035

0.05 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-03RE1 I

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 101 10.6 40.01

91-20-3 Naphthalene 3720 54.7 1001

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 91.8 80 - 1294.59

Toluene-d8 5.0000 99.6 80 - 1204.98

4-Bromofluorobenzene 5.0000 97.9 80 - 1204.89

1,2-Dichlorobenzene-d4 5.0000 98.8 80 - 1204.94
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-05[Bookmark]

Form I MW-60_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242120.DPrepared:

Analyzed:

09/20/21 11:30 09/24/21 12:54

09/24/21 18:02Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0440

EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-05 K

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 0.07 J 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 105 80 - 1295.26

Toluene-d8 5.0000 102 80 - 1205.08

4-Bromofluorobenzene 5.0000 103 80 - 1205.13

1,2-Dichlorobenzene-d4 5.0000 103 80 - 1205.13
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-07[Bookmark]

Form I MW-55_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242121.DPrepared:

Analyzed:

09/20/21 12:29 09/24/21 12:54

09/24/21 18:28Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0440

EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-07 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 116 80 - 1295.80

Toluene-d8 5.0000 94.8 80 - 1204.74

4-Bromofluorobenzene 5.0000 102 80 - 1205.10

1,2-Dichlorobenzene-d4 5.0000 98.5 80 - 1204.92
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-09[Bookmark]

Form I MW-42_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242122.DPrepared:

Analyzed:

09/20/21 12:35 09/24/21 12:54

09/24/21 18:53Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0440

EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-09 J

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 109 80 - 1295.47

Toluene-d8 5.0000 97.2 80 - 1204.86

4-Bromofluorobenzene 5.0000 102 80 - 1205.12

1,2-Dichlorobenzene-d4 5.0000 103 80 - 1205.15
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-11[Bookmark]

Form I MW-54_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242123.DPrepared:

Analyzed:

09/20/21 13:54 09/24/21 12:54

09/24/21 19:19Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0440

EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-11 H

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 111 80 - 1295.55

Toluene-d8 5.0000 95.6 80 - 1204.78

4-Bromofluorobenzene 5.0000 101 80 - 1205.07

1,2-Dichlorobenzene-d4 5.0000 99.8 80 - 1204.99
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-13[Bookmark]

Form I TB-1_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V209222109.DPrepared:

Analyzed:

09/20/21 10:10 09/22/21 08:41

09/22/21 09:50Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0605 SJI0363

EI00012

10 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

21I0294-13 A

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 120 80 - 1295.99

Toluene-d8 5.0000 97.8 80 - 1204.89

4-Bromofluorobenzene 5.0000 88.4 80 - 1204.42

1,2-Dichlorobenzene-d4 5.0000 103 80 - 1205.13
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EPA 8260D

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results VOA EPA 8260D 21I0294-14[Bookmark]

Form I TB-2_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Volatile Organic Compounds

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: V309242111.DPrepared:

Analyzed:

09/20/21 10:10 09/24/21 12:54

09/24/21 14:02Preparation:

Initial/Final:

EPA 5030C (Purge and Trap)

BJI0716 SJI0440

EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

21I0294-14 A

CAS NO. QCOMPOUND DILUTION DL RL(ug/L)

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES % REC QQC LIMITS(ug/L)ADDED:(ug/L)

1,2-Dichloroethane-d4 5.0000 101 80 - 1295.06

Toluene-d8 5.0000 99.0 80 - 1204.95

4-Bromofluorobenzene 5.0000 103 80 - 1205.16

1,2-Dichlorobenzene-d4 5.0000 94.7 80 - 1204.74
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[Bookmark_2]Prep Batch Summary BJI0605 EPA 8260D[Bookmark]

PREPARATION BATCH SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0605 Water EPA 5030C (Purge and Trap)

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 V209222134.D 09/22/21 08:41 Check Version

MW-24_092021 21I0294-03 V209222135.D 09/22/21 08:41 Check Version

TB-1_092021 21I0294-13 V209222109.D 09/22/21 08:41 Check Version

Blank BJI0605-BLK2 V209222108.D 09/22/21 09:29

LCS BJI0605-BS2 V209222104LCS.D 09/22/21 08:08

LCS Dup BJI0605-BSD2 V209222106.D 09/22/21 08:48
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[Bookmark_2]Prep Batch Summary BJI0674 EPA 8260D[Bookmark]

PREPARATION BATCH SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0674 Water EPA 5030C (Purge and Trap)

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-24_092021 21I0294-03RE1 V309232117.D 09/23/21 10:15 Check Version

Blank BJI0674-BLK1 V309232110.D 09/23/21 10:15

LCS BJI0674-BS1 V309232106LCS.D 09/23/21 10:15

LCS Dup BJI0674-BSD1 V309232107.D 09/23/21 10:15
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[Bookmark_2]Prep Batch Summary BJI0716 EPA 8260D[Bookmark]

PREPARATION BATCH SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0716 Water EPA 5030C (Purge and Trap)

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-60_092021 21I0294-05 V309242120.D 09/24/21 12:54 Check Version

MW-55_092021 21I0294-07 V309242121.D 09/24/21 12:54 Check Version

MW-42_092021 21I0294-09 V309242122.D 09/24/21 12:54 Check Version

MW-54_092021 21I0294-11 V309242123.D 09/24/21 12:54 Check Version

TB-2_092021 21I0294-14 V309242111.D 09/24/21 12:54 Check Version

Blank BJI0716-BLK1 V309242109.D 09/24/21 12:54

LCS BJI0716-BS1 V309242104LCS.D 09/24/21 09:54

LCS Dup BJI0716-BSD1 V309242106.D 09/24/21 09:54
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[Bookmark_2]Organic Blank Results VOA EPA 8260D BJI0605-BLK2[Bookmark]

Form I

METHOD BLANK DATA SHEET Blank

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Matrix:

Sampled:

Solids:

Batch: Sequence: Calibration:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

Laboratory ID: File ID:BJI0605-BLK2 V209222108.D

Prepared: Analyzed:09/22/21 09:29 09/22/21 09:29

Preparation: Initial/Final:EPA 5030C (Purge and Trap)

BJI0605 SJI0363 EI00012

10 mL / 10 ml

Instrument: NT2 Column: RTX-VMS

Water

N/A

CAS NO. QCONC. (ug/L)COMPOUND DILUTION DL RL

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES ADDED (ug/L) % REC QQC LIMITSCONC. (ug/L)

1,2-Dichloroethane-d4 5.0000 1195.93 80 - 129

Toluene-d8 5.0000 99.94.99 80 - 120

4-Bromofluorobenzene 5.0000 90.44.52 80 - 120

1,2-Dichlorobenzene-d4 5.0000 1035.15 80 - 120
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[Bookmark_2]Organic Blank Results VOA EPA 8260D BJI0674-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET Blank

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Matrix:

Sampled:

Solids:

Batch: Sequence: Calibration:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

Laboratory ID: File ID:BJI0674-BLK1 V309232110.D

Prepared: Analyzed:09/23/21 10:15 09/23/21 13:31

Preparation: Initial/Final:EPA 5030C (Purge and Trap)

BJI0674 SJI0371 EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

Water

N/A

CAS NO. QCONC. (ug/L)COMPOUND DILUTION DL RL

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES ADDED (ug/L) % REC QQC LIMITSCONC. (ug/L)

1,2-Dichloroethane-d4 5.0000 97.74.89 80 - 129

Toluene-d8 5.0000 96.74.84 80 - 120

4-Bromofluorobenzene 5.0000 1015.03 80 - 120

1,2-Dichlorobenzene-d4 5.0000 1015.03 80 - 120
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[Bookmark_2]Organic Blank Results VOA EPA 8260D BJI0716-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET Blank

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Matrix:

Sampled:

Solids:

Batch: Sequence: Calibration:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

Laboratory ID: File ID:BJI0716-BLK1 V309242109.D

Prepared: Analyzed:09/24/21 12:54 09/24/21 13:12

Preparation: Initial/Final:EPA 5030C (Purge and Trap)

BJI0716 SJI0440 EI00035

10 mL / 10 ml

Instrument: NT3 Column: RTX-VMS

Water

N/A

CAS NO. QCONC. (ug/L)COMPOUND DILUTION DL RL

71-43-2 Benzene 0.20 U 0.05 0.201

91-20-3 Naphthalene 0.50 U 0.27 0.501

SURROGATES ADDED (ug/L) % REC QQC LIMITSCONC. (ug/L)

1,2-Dichloroethane-d4 5.0000 97.34.86 80 - 129

Toluene-d8 5.0000 97.34.86 80 - 120

4-Bromofluorobenzene 5.0000 1025.10 80 - 120

1,2-Dichlorobenzene-d4 5.0000 1015.04 80 - 120
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[Bookmark_2]LCS/LCSD BJI0605 EPA 8260D[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 ml

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0605

Water

EPA 5030C (Purge and Trap)

BJI0605-BS2

Analyzed: 09/22/21 08:08

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Benzene 80 - 12010.0 11.2 112

Naphthalene 50 - 13410.0 8.20 82.0

* Indicates values outside of QC limits

 

REC.

 

RPD

SPIKE

ADDED

(ug/L)

LCSD

CONCENTRATION

(ug/L)

LCSD

%

REC. #

 

%

RPD #

QC LIMITS

COMPOUND Q

80 - 12010.0 11.5 30Benzene 115 2.08

50 - 13410.0 8.57 30Naphthalene 85.7 4.50

* Indicates values outside of QC limits
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[Bookmark_2]LCS/LCSD BJI0674 EPA 8260D[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 ml

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0674

Water

EPA 5030C (Purge and Trap)

BJI0674-BS1

Analyzed: 09/23/21 11:48

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Benzene 80 - 12010.0 9.72 97.2

Naphthalene 50 - 13410.0 10.0 100

* Indicates values outside of QC limits

 

REC.

 

RPD

SPIKE

ADDED

(ug/L)

LCSD

CONCENTRATION

(ug/L)

LCSD

%

REC. #

 

%

RPD #

QC LIMITS

COMPOUND Q

80 - 12010.0 9.52 30Benzene 95.2 2.08

50 - 13410.0 10.2 30Naphthalene 102 1.50

* Indicates values outside of QC limits
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[Bookmark_2]LCS/LCSD BJI0716 EPA 8260D[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 ml

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0716

Water

EPA 5030C (Purge and Trap)

BJI0716-BS1

Analyzed: 09/24/21 11:05

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Benzene 80 - 12010.0 9.50 95.0

Naphthalene 50 - 13410.0 9.29 92.9

* Indicates values outside of QC limits

 

REC.

 

RPD

SPIKE

ADDED

(ug/L)

LCSD

CONCENTRATION

(ug/L)

LCSD

%

REC. #

 

%

RPD #

QC LIMITS

COMPOUND Q

80 - 12010.0 9.89 30Benzene 98.9 3.98

50 - 13410.0 9.96 30Naphthalene 99.6 7.00

* Indicates values outside of QC limits
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[Bookmark_2]Tune EPA 8260D SJI0050[Bookmark]

MASS SPECTROMETER

EPA 8260D

INSTRUMENT PERFORMANCE CHECK

Analytical Chemists and Consultants
Analytical Resources, Incorporated

Injection Date:

Project:

SDG:

Instrument ID:

Lab File ID:

Client:

Laboratory:

Injection Time:

09/02/21

06:49

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

V209022102.D

NT2

Sequence: SJI0050 Lab Sample ID: SJI0050-TUN1

m/z ION ABUNDANCE CRITERIA % RELATIVE ABUNDANCE

95 14850 - 200% of 174 PASS

96 6.445 - 9% of 95 PASS

173 0.505Less than 2% of 174 PASS

174 67.550 - 200% of 95 PASS

175 7.425 - 9% of 174 PASS

176 95.695 - 105% of 174 PASS

177 6.985 - 10% of 176 PASS

Client
Sample ID

Lab
Sample ID

Lab
File ID

Date
Analyzed

Time
Analyzed 

V209022102.DSJI0050-TUN1  6:4909/02/2021MS Tune

V209022103.DSJI0050-CAL1  7:2709/02/2021Cal Standard

V209022104.DSJI0050-CAL2  7:4709/02/2021Cal Standard

V209022105.DSJI0050-CAL3  8:0809/02/2021Cal Standard

V209022106.DSJI0050-CAL4  8:2809/02/2021Cal Standard

V209022107.DSJI0050-CAL5  8:4809/02/2021Cal Standard

V209022107ICV.DSJI0050-ICV1  8:4809/02/2021Initial Cal Check

V209022108.DSJI0050-CAL6  9:0909/02/2021Cal Standard

V209022109.DSJI0050-CAL7  9:2909/02/2021Cal Standard

V209022110.DSJI0050-CAL8  9:5009/02/2021Cal Standard

V209022111.DSJI0050-ICB1 10:1009/02/2021Initial Cal Blank

V209022112.DSJI0050-SCV1 10:3109/02/2021Secondary Cal Check

V209022122.DBJI0078-BS1 13:5809/02/2021LCS

V209022123.DBJI0078-BSD1 14:1809/02/2021LCS Dup

V209022125.DBJI0078-BLK1 14:5909/02/2021Blank

V209022126.D21H0351-17 15:2009/02/2021ZZZZZ

V209022127.D21H0351-02 15:4109/02/2021ZZZZZ

V209022128.D21H0351-05 16:0109/02/2021ZZZZZ

V209022129.D21H0351-06 16:2409/02/2021ZZZZZ

V209022130.D21H0351-07 16:4409/02/2021ZZZZZ

V209022132.D21H0351-09 17:2809/02/2021ZZZZZ

V209022133.D21H0351-10 17:5209/02/2021ZZZZZ

V209022134.D21H0351-11 18:1209/02/2021ZZZZZ

V209022135.D21H0351-12 18:3309/02/2021ZZZZZ

V209022136.DSJI0050-CCV1 18:5309/02/2021Calibration Check

Final Report 21I0294 10/21/2021 Page 99 of 797



[Bookmark_2]Tune EPA 8260D SJI0159[Bookmark]

MASS SPECTROMETER

EPA 8260D

INSTRUMENT PERFORMANCE CHECK

Analytical Chemists and Consultants
Analytical Resources, Incorporated

Injection Date:

Project:

SDG:

Instrument ID:

Lab File ID:

Client:

Laboratory:

Injection Time:

09/08/21

12:24

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

V309082108.D

NT3

Sequence: SJI0159 Lab Sample ID: SJI0159-TUN1

m/z ION ABUNDANCE CRITERIA % RELATIVE ABUNDANCE

95 12150 - 200% of 174 PASS

96 6.335 - 9% of 95 PASS

173 0.588Less than 2% of 174 PASS

174 82.450 - 200% of 95 PASS

175 6.945 - 9% of 174 PASS

176 98.795 - 105% of 174 PASS

177 6.455 - 10% of 176 PASS

Client
Sample ID

Lab
Sample ID

Lab
File ID

Date
Analyzed

Time
Analyzed 

V309082108.DSJI0159-TUN1 12:2409/08/2021MS Tune

V309082109.DSJI0159-CAL1 12:4909/08/2021Cal Standard

V309082110.DSJI0159-CAL2 13:1509/08/2021Cal Standard

V309082111.DSJI0159-CAL3 13:4009/08/2021Cal Standard

V309082112.DSJI0159-CAL4 14:0509/08/2021Cal Standard

V309082113.DSJI0159-CAL5 14:3009/08/2021Cal Standard

V309082113A.DSJI0159-ICV1 14:3009/08/2021Initial Cal Check

V309082114.DSJI0159-CAL6 14:5509/08/2021Cal Standard

V309082115.DSJI0159-CAL7 15:2109/08/2021Cal Standard

V309082116.DSJI0159-CAL8 15:4609/08/2021Cal Standard

V309082117.DSJI0159-ICB1 16:1109/08/2021Initial Cal Blank

V309082118.DSJI0159-SCV1 16:3609/08/2021Secondary Cal Check

V309082119.DBJI0246-BS1 17:0209/08/2021LCS

V309082120.DBJI0246-BSD1 17:2709/08/2021LCS Dup

V309082122.DBJI0246-BLK1 18:1709/08/2021Blank

V309082127.D21H0389-01 20:3009/08/2021ZZZZZ

V309082128.D21H0389-02 20:5609/08/2021ZZZZZ

V309082129.D21I0068-01 21:2109/08/2021ZZZZZ

V309082130.D21I0068-02 21:4709/08/2021ZZZZZ

V309082131.D21I0068-03 22:1209/08/2021ZZZZZ

V309082132.D21I0068-04 22:3809/08/2021ZZZZZ

V309082133.D21I0068-05 23:0309/08/2021ZZZZZ

V309082134.D21I0068-06 23:2909/08/2021ZZZZZ

V309082135.D21I0085-01 23:5409/08/2021ZZZZZ

V309082136.D21I0085-02  0:2009/09/2021ZZZZZ

V309082137.D21I0085-03  0:4609/09/2021ZZZZZ

Final Report 21I0294 10/21/2021 Page 100 of 797



[Bookmark_2]Initial Calibration EI00012 EPA 8260D[Bookmark]

EPA 8260D

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00012

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/03/2021 RTX-VMSColumn (1):

RRF RRFRRFRRFRRFRRFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RRF RRF RRF RRF RRF

Benzene 0.2 1.269552 0.5 1.282614 1 1.2462 2 1.224926 1.165519 20 1.15785610

Naphthalene 0.5 0.4561075 1 0.5859612 2 0.7934741 1.294505 20 1.44419310

1,2-Dichloroethane-d4 5 0.2500618 5 0.2530917 5 0.2575149 5 0.2530212 0.2559784 5 0.25944725

Toluene-d8 5 1.070317 5 1.084086 5 1.081209 5 1.074737 1.069515 5 1.083365

4-Bromofluorobenzene 5 0.3257168 5 0.3388233 5 0.3393637 5 0.3532997 0.3546495 5 0.35914315

1,2-Dichlorobenzene-d4 5 0.8972267 5 0.8829294 5 0.9220854 5 0.9095807 0.9096058 5 0.90095755
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EPA 8260D

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00012

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/03/2021 RTX-VMSColumn (1):

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RRFRRFRRFRRFRRFRRF

Benzene 40 1.0227871.198295 80

Naphthalene 40 1.5806291.692089 80

1,2-Dichloroethane-d4 5 0.26755520.2635331 5

Toluene-d8 5 1.1033351.089567 5

4-Bromofluorobenzene 5 0.37793370.3647268 5

1,2-Dichlorobenzene-d4 5 0.86435980.874189 5

Final Report 21I0294 10/21/2021 Page 102 of 797



EPA 8260D

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00012

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT2

Calibration Date: 09/03/2021 RTX-VMSColumn (1):

RRF RSDMean RRFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& Limit

Benzene 7.0 RSD (15)1.195969

Naphthalene 44.7 LCOD (0.99) 0.99711.120994

1,2-Dichloroethane-d4 2.3 RSD (15)0.2575254

Toluene-d8 1.0 RSD (15)1.082016

4-Bromofluorobenzene 4.7 RSD (15)0.3517071

1,2-Dichlorobenzene-d4 2.2 RSD (15)0.8951168

Final Report 21I0294 10/21/2021 Page 103 of 797



[Bookmark_2]Initial Calibration EI00035 EPA 8260D[Bookmark]

EPA 8260D

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: Chloroethane and trichlorofluoromethane dropped 80 point.

RRF RRFRRFRRFRRFRRFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RRF RRF RRF RRF RRF

Benzene 0.2 1.952204 0.5 1.577283 1 1.522961 2 1.621937 1.476239 20 1.45834810

Naphthalene 0.5 2.060709 1 1.931233 2 2.177222 2.018937 20 2.04053910

1,2-Dichloroethane-d4 5 0.2682915 5 0.2821216 5 0.2643037 5 0.2779456 0.2791007 5 0.29077855

Toluene-d8 5 1.162766 5 1.136253 5 1.167996 5 1.164757 1.138768 5 1.1450115

4-Bromofluorobenzene 5 0.3860509 5 0.4044195 5 0.4034493 5 0.3976827 0.3933258 5 0.38699495

1,2-Dichlorobenzene-d4 5 0.8573311 5 0.8900645 5 0.886898 5 0.874658 0.8777888 5 0.85231645
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EPA 8260D

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: Chloroethane and trichlorofluoromethane dropped 80 point.

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RRFRRFRRFRRFRRFRRF

Benzene 40 1.378241.499628 80

Naphthalene 40 1.9019872.099768 80

1,2-Dichloroethane-d4 5 0.26963730.2700401 5

Toluene-d8 5 1.1728831.142947 5

4-Bromofluorobenzene 5 0.39887820.4011844 5

1,2-Dichlorobenzene-d4 5 0.87575350.8585442 5
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EPA 8260D

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

NT3

Calibration Date: 09/08/2021 RTX-VMSColumn (1):

Comments: Chloroethane and trichlorofluoromethane dropped 80 point.

RRF RSDMean RRFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& Limit

Benzene 11.2 RSD (15)1.560855

Naphthalene 4.7 RSD (15)2.032914

1,2-Dichloroethane-d4 3.2 RSD (15)0.2752774

Toluene-d8 1.3 RSD (15)1.153923

4-Bromofluorobenzene 1.8 RSD (15)0.3964982

1,2-Dichlorobenzene-d4 1.6 RSD (15)0.8716693
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[Bookmark_2]Second Source Calibration Verification SJI0050 EPA 8260D[Bookmark]

EPA 8260D

SECOND-SOURCE

CALIBRATION VERIFICATION

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EI00012

SJI0050

SJI0050-SCV1

J009499

21I0294

South State Street PRDI

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

11.3  20.0011.110.000Benzene

4.4  20.0010.410.000Naphthalene

24.6  20.00*6.235.00001,2-Dichloroethane-d4

0.8  20.005.045.0000Toluene-d8

0.3  20.005.015.00004-Bromofluorobenzene

-1.1  20.004.955.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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[Bookmark_2]Second Source Calibration Verification SJI0159 EPA 8260D[Bookmark]

EPA 8260D

SECOND-SOURCE

CALIBRATION VERIFICATION

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EI00035

SJI0159

SJI0159-SCV1

J009499

21I0294

South State Street PRDI

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-5.8  20.009.4210.000Benzene

5.9  20.0010.610.000Naphthalene

-4.6  20.004.775.00001,2-Dichloroethane-d4

-0.1  20.004.995.0000Toluene-d8

1.1  20.005.065.00004-Bromofluorobenzene

0.3  20.005.025.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00012 EPA 8260D[Bookmark]

CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0050

EI00012

V209022136.D

NT2

SJI0050-CCV1

09/02/21

18:53

Sequence Name: CCV

09/03/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.2503000A 4.50.5 +/-5010.5 1.195969010.000Benzene

1.4121560A -11.4 +/-508.86 1.120994010.000Naphthalene

0.2728012A 5.9 +/-505.30 0.25752545.00001,2-Dichloroethane-d4

1.0920500A 0.9 +/-505.05 1.08201605.0000Toluene-d8

0.3545772A 0.8 +/-505.04 0.35170715.00004-Bromofluorobenzene

0.9091048A 1.6 +/-505.08 0.89511685.00001,2-Dichlorobenzene-d4

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0050

EI00012

V209022112.D

NT2

SJI0050-SCV1

09/02/21

10:31

Sequence Name: SCV

09/03/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.3316310A 11.30.5 +/-2011.1 1.195969010.000Benzene

1.6649200A 4.4 +/-2010.4 1.120994010.000Naphthalene

0.3207978A 24.6 *+/-206.23 0.25752545.00001,2-Dichloroethane-d4

1.0902260A 0.8 +/-205.04 1.08201605.0000Toluene-d8

0.3527152A 0.3 +/-205.01 0.35170715.00004-Bromofluorobenzene

0.8855555A -1.1 +/-204.95 0.89511685.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00035 EPA 8260D[Bookmark]

CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0159

EI00035

V309082118.D

NT3

SJI0159-SCV1

09/08/21

16:36

Sequence Name: SCV

09/08/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.4710300A -5.80.5 +/-209.42 1.560855010.000Benzene

2.1532930A 5.9 +/-2010.6 2.032914010.000Naphthalene

0.2626291A -4.6 +/-204.77 0.27527745.00001,2-Dichloroethane-d4

1.1522480A -0.1 +/-204.99 1.15392305.0000Toluene-d8

0.4009671A 1.1 +/-205.06 0.39649825.00004-Bromofluorobenzene

0.8746165A 0.3 +/-205.02 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00012 EPA 8260D[Bookmark]

CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0363

EI00012

V209222138.D

NT2

SJI0363-CCV1

09/22/21

20:00

Sequence Name: CCV

09/03/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.3684810A 14.40.5 +/-5011.4 1.195969010.000Benzene

1.9752220A 23.9 +/-5012.4 1.120994010.000Naphthalene

0.2922389A 13.5 +/-505.67 0.25752545.00001,2-Dichloroethane-d4

1.1038750A 2.0 +/-505.10 1.08201605.0000Toluene-d8

0.3548540A 0.9 +/-505.04 0.35170715.00004-Bromofluorobenzene

0.8995611A 0.5 +/-505.02 0.89511685.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00035 EPA 8260D[Bookmark]

CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0371

EI00035

V309232130.D

NT3

SJI0371-CCV1

09/23/21

22:01

Sequence Name: CCV

09/08/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.4665340A -6.00.5 +/-509.40 1.560855010.000Benzene

1.7824180A -12.3 +/-508.77 2.032914010.000Naphthalene

0.2677263A -2.7 +/-504.86 0.27527745.00001,2-Dichloroethane-d4

1.1448620A -0.8 +/-504.96 1.15392305.0000Toluene-d8

0.3846741A -3.0 +/-504.85 0.39649825.00004-Bromofluorobenzene

0.8639332A -0.9 +/-504.96 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

LOW-CONCENTRATION

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0371

EI00035

V309232108.D

NT3

SJI0371-LCV1

09/23/21

12:40

Sequence Name: VOA 0.2

09/08/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.4909560A -4.50.50.19 1.56085500.20000Benzene

4.5176470A 122 *0.44 2.03291400.20000Naphthalene

0.2450819A -11.04.45 0.27527745.00001,2-Dichloroethane-d4

1.1197800A -3.04.85 1.15392305.0000Toluene-d8

0.4045148A 2.05.10 0.39649825.00004-Bromofluorobenzene

0.8705862A -0.14.99 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

LOW-CONCENTRATION

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0371

EI00035

V309232109.D

NT3

SJI0371-LCV2

09/23/21

13:06

Sequence Name: VOA 1.0

09/08/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.4033670A -10.10.50.90 1.56085501.0000Benzene

1.7864540A -12.10.88 2.03291401.0000Naphthalene

0.2539516A -7.74.61 0.27527745.00001,2-Dichloroethane-d4

1.1378890A -1.44.93 1.15392305.0000Toluene-d8

0.4018497A 1.35.07 0.39649825.00004-Bromofluorobenzene

0.8801621A 1.05.05 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00035 EPA 8260D[Bookmark]

CONTINUING CALIBRATION CHECK
EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

LOW-CONCENTRATION

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0440

EI00035

V309242108.D

NT3

SJI0440-LCV1

09/24/21

12:46

Sequence Name: VOA 1.0

09/08/2021

(RRF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.3658150A -12.50.50.88 1.56085501.0000Benzene

1.8190720A -10.50.89 2.03291401.0000Naphthalene

0.2569657A -6.74.67 0.27527745.00001,2-Dichloroethane-d4

1.1314470A -1.94.90 1.15392305.0000Toluene-d8

0.3876883A -2.24.89 0.39649825.00004-Bromofluorobenzene

0.8653654A -0.74.96 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0050 EPA 8260D[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0050

EI00012

V209022107ICV.D

NT2

SJI0050-ICV1

09/02/21

08:48

Sequence Name: VOA 10

09/03/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.1655190A -2.60.5 +/-209.75 1.195969010.000Benzene

1.2945050A -18.8 +/-208.12 1.120994010.000Naphthalene

0.2559784A -0.6 +/-204.97 0.25752545.00001,2-Dichloroethane-d4

1.0695150A -1.2 +/-204.94 1.08201605.0000Toluene-d8

0.3546495A 0.8 +/-205.04 0.35170715.00004-Bromofluorobenzene

0.9096058A 1.6 +/-205.08 0.89511685.00001,2-Dichlorobenzene-d4

1.0000A 10.0 40978.100010.000Chlorobenzene-d5

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0159 EPA 8260D[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0159

EI00035

V309082113A.D

NT3

SJI0159-ICV1

09/08/21

14:30

Sequence Name: VOA 10

09/08/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.4762390A -5.40.5 +/-209.46 1.560855010.000Benzene

2.0189370A -0.7 +/-209.93 2.032914010.000Naphthalene

0.2791007A 1.4 +/-205.07 0.27527745.00001,2-Dichloroethane-d4

1.1387680A -1.3 +/-204.93 1.15392305.0000Toluene-d8

0.3933258A -0.8 +/-204.96 0.39649825.00004-Bromofluorobenzene

0.8777888A 0.7 +/-205.04 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0363 EPA 8260D[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0363

EI00012

V209222104.D

NT2

SJI0363-ICV1

09/22/21

08:08

Sequence Name: VOA 10

09/03/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.3452860A 12.50.5 +/-2011.2 1.195969010.000Benzene

1.3066560A -18.0 +/-208.20 1.120994010.000Naphthalene

0.2918448A 13.3 +/-205.67 0.25752545.00001,2-Dichloroethane-d4

1.1299370A 4.4 +/-205.22 1.08201605.0000Toluene-d8

0.3492719A -0.7 +/-204.97 0.35170715.00004-Bromofluorobenzene

0.8823029A -1.4 +/-204.93 0.89511685.00001,2-Dichlorobenzene-d4

1.0000A 10.0 40978.100010.000Chlorobenzene-d5

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0371 EPA 8260D[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0371

EI00035

V309232106.D

NT3

SJI0371-ICV1

09/23/21

11:48

Sequence Name: VOA 10

09/08/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.5175190A -2.80.5 +/-209.72 1.560855010.000Benzene

2.0333800A 0.02 +/-2010.0 2.032914010.000Naphthalene

0.2547822A -7.4 +/-204.63 0.27527745.00001,2-Dichloroethane-d4

1.1663770A 1.1 +/-205.05 1.15392305.0000Toluene-d8

0.4049938A 2.1 +/-205.11 0.39649825.00004-Bromofluorobenzene

0.8740047A 0.3 +/-205.01 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJI0440 EPA 8260D[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0440

EI00035

V309242104.D

NT3

SJI0440-ICV1

09/24/21

11:05

Sequence Name: VOA 10

09/08/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (ug/L) % DRIFT/DIFFRESPONSE FACTOR

STD

1.4835670A -5.00.5 +/-209.51 1.560855010.000Benzene

1.8883790A -7.1 +/-209.29 2.032914010.000Naphthalene

0.2622751A -4.7 +/-204.76 0.27527745.00001,2-Dichloroethane-d4

1.1251730A -2.5 +/-204.88 1.15392305.0000Toluene-d8

0.4080626A 2.9 +/-205.15 0.39649825.00004-Bromofluorobenzene

0.8335455A -4.4 +/-204.78 0.87166935.00001,2-Dichlorobenzene-d4

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0050 NT2

EI00012

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0050-TUN1 V209022102.D 09/02/21 06:49NA

8260D 0.2 SJI0050-CAL1 V209022103.D 09/02/21 07:27NA

8260D 0.5 SJI0050-CAL2 V209022104.D 09/02/21 07:47NA

8260D 1.0 SJI0050-CAL3 V209022105.D 09/02/21 08:08NA

8260D 2.0 SJI0050-CAL4 V209022106.D 09/02/21 08:28NA

8260D 10 SJI0050-CAL5 V209022107.D 09/02/21 08:48NA

VOA 10 SJI0050-ICV1 V209022107ICV.D 09/02/21 08:48NA

8260D 20 SJI0050-CAL6 V209022108.D 09/02/21 09:09NA

8260D 40 SJI0050-CAL7 V209022109.D 09/02/21 09:29NA

8260D 80 SJI0050-CAL8 V209022110.D 09/02/21 09:50NA

Initial Cal Blank SJI0050-ICB1 V209022111.D 09/02/21 10:10NA

SCV SJI0050-SCV1 V209022112.D 09/02/21 10:31NA

ZZZZZ BJI0078-BS1 V209022122.D 09/02/21 13:58Water

ZZZZZ BJI0078-BSD1 V209022123.D 09/02/21 14:18Water

ZZZZZ BJI0078-BLK1 V209022125.D 09/02/21 14:59Water

ZZZZZ 21H0351-17 V209022126.D 09/02/21 15:20Water

ZZZZZ 21H0351-02 V209022127.D 09/02/21 15:41Water

ZZZZZ 21H0351-05 V209022128.D 09/02/21 16:01Water

ZZZZZ 21H0351-06 V209022129.D 09/02/21 16:24Water

ZZZZZ 21H0351-07 V209022130.D 09/02/21 16:44Water

ZZZZZ 21H0351-09 V209022132.D 09/02/21 17:28Water

ZZZZZ 21H0351-10 V209022133.D 09/02/21 17:52Water

ZZZZZ 21H0351-11 V209022134.D 09/02/21 18:12Water

ZZZZZ 21H0351-12 V209022135.D 09/02/21 18:33Water

CCV SJI0050-CCV1 V209022136.D 09/02/21 18:53NA

Final Report 21I0294 10/21/2021 Page 122 of 797



ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0159 NT3

EI00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0159-TUN1 V309082108.D 09/08/21 12:24NA

8260D 0.2 SJI0159-CAL1 V309082109.D 09/08/21 12:49NA

8260D 0.5 SJI0159-CAL2 V309082110.D 09/08/21 13:15NA

8260D 1.0 SJI0159-CAL3 V309082111.D 09/08/21 13:40NA

8260D 2.0 SJI0159-CAL4 V309082112.D 09/08/21 14:05NA

8260D 10 SJI0159-CAL5 V309082113.D 09/08/21 14:30NA

VOA 10 SJI0159-ICV1 V309082113A.D 09/08/21 14:30NA

8260D 20 SJI0159-CAL6 V309082114.D 09/08/21 14:55NA

8260D 40 SJI0159-CAL7 V309082115.D 09/08/21 15:21NA

8260D 80 SJI0159-CAL8 V309082116.D 09/08/21 15:46NA

Initial Cal Blank SJI0159-ICB1 V309082117.D 09/08/21 16:11NA

SCV SJI0159-SCV1 V309082118.D 09/08/21 16:36NA

ZZZZZ BJI0246-BS1 V309082119.D 09/08/21 17:02Water

ZZZZZ BJI0246-BSD1 V309082120.D 09/08/21 17:27Water

ZZZZZ BJI0246-BLK1 V309082122.D 09/08/21 18:17Water

ZZZZZ 21H0389-01 V309082127.D 09/08/21 20:30Water

ZZZZZ 21H0389-02 V309082128.D 09/08/21 20:56Water

ZZZZZ 21I0068-01 V309082129.D 09/08/21 21:21Water

ZZZZZ 21I0068-02 V309082130.D 09/08/21 21:47Water

ZZZZZ 21I0068-03 V309082131.D 09/08/21 22:12Water

ZZZZZ 21I0068-04 V309082132.D 09/08/21 22:38Water

ZZZZZ 21I0068-05 V309082133.D 09/08/21 23:03Water

ZZZZZ 21I0068-06 V309082134.D 09/08/21 23:29Water

ZZZZZ 21I0085-01 V309082135.D 09/08/21 23:54Water

ZZZZZ 21I0085-02 V309082136.D 09/09/21 00:20Water

ZZZZZ 21I0085-03 V309082137.D 09/09/21 00:46Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0363 NT2

EI00012

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0363-TUN1 V209222102.D 09/22/21 07:15NA

VOA 10 SJI0363-ICV1 V209222104.D 09/22/21 08:08NA

LCS BJI0605-BS2 V209222104LCS.D 09/22/21 08:08Water

LCS Dup BJI0605-BSD2 V209222106.D 09/22/21 08:48Water

Blank BJI0605-BLK2 V209222108.D 09/22/21 09:29Water

TB-1_092021 21I0294-13 V209222109.D 09/22/21 09:50Water

ZZZZZ 21I0232-01 V209222110.D 09/22/21 10:10Water

ZZZZZ 21I0232-02 V209222111.D 09/22/21 10:31Water

ZZZZZ 21I0242-01 V209222112.D 09/22/21 10:52Water

ZZZZZ 21I0306-03 V209222121.D 09/22/21 13:59Water

ZZZZZ 21I0242-03 V209222122.D 09/22/21 14:20Water

ZZZZZ 21I0270-01 V209222123.D 09/22/21 14:41Water

ZZZZZ 21I0306-01 V209222124.D 09/22/21 15:02Water

ZZZZZ 21I0306-02 V209222125.D 09/22/21 15:23Water

ZZZZZ 21I0295-03 V209222128.D 09/22/21 16:26Water

ZZZZZ 21I0295-04 V209222129.D 09/22/21 16:47Water

ZZZZZ 21I0295-05 V209222130.D 09/22/21 17:08Water

ZZZZZ 21I0295-06 V209222131.D 09/22/21 17:29Water

ZZZZZ 21I0295-08 V209222132.D 09/22/21 17:50Water

MW-28_092021 21I0294-01 V209222134.D 09/22/21 18:32Water

MW-24_092021 21I0294-03 V209222135.D 09/22/21 18:55Water

CCV SJI0363-CCV1 V209222138.D 09/22/21 20:00NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0371 NT3

EI00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0371-TUN1 V309232102.D 09/23/21 09:49NA

VOA 10 SJI0371-ICV1 V309232106.D 09/23/21 11:48NA

LCS BJI0674-BS1 V309232106LCS.D 09/23/21 11:48Water

LCS Dup BJI0674-BSD1 V309232107.D 09/23/21 12:13Water

VOA 0.2 SJI0371-LCV1 V309232108.D 09/23/21 12:40NA

VOA 1.0 SJI0371-LCV2 V309232109.D 09/23/21 13:06NA

Blank BJI0674-BLK1 V309232110.D 09/23/21 13:31Water

ZZZZZ 21I0317-13 V309232111.D 09/23/21 13:56Water

ZZZZZ 21I0310-02 V309232112.D 09/23/21 14:21Water

ZZZZZ 21I0232-03 V309232113.D 09/23/21 14:46Water

ZZZZZ 21I0304-02 V309232114.D 09/23/21 15:11Water

ZZZZZ 21I0295-07 V309232115.D 09/23/21 15:37Water

ZZZZZ 21I0311-01 V309232116.D 09/23/21 16:04Water

MW-24_092021 21I0294-03RE1 V309232117.D 09/23/21 16:29Water

ZZZZZ 21I0311-01RE1 V309232118.D 09/23/21 16:54Water

ZZZZZ 21I0295-09 V309232119.D 09/23/21 17:20Water

ZZZZZ 21I0317-01 V309232120.D 09/23/21 17:45Water

ZZZZZ 21I0317-03 V309232121.D 09/23/21 18:10Water

ZZZZZ 21I0317-05 V309232122.D 09/23/21 18:35Water

ZZZZZ 21I0317-07 V309232123.D 09/23/21 19:01Water

ZZZZZ 21I0317-09 V309232124.D 09/23/21 19:26Water

ZZZZZ 21I0317-11 V309232125.D 09/23/21 19:51Water

ZZZZZ 21I0310-01 V309232126.D 09/23/21 20:18Water

ZZZZZ 21I0304-01 V309232127.D 09/23/21 20:44Water

CCV SJI0371-CCV1 V309232130.D 09/23/21 22:01NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0440 NT3

EI00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MS Tune SJI0440-TUN1 V309242102.D 09/24/21 10:00NA

VOA 10 SJI0440-ICV1 V309242104.D 09/24/21 11:05NA

LCS BJI0716-BS1 V309242104LCS.D 09/24/21 11:05Water

LCS Dup BJI0716-BSD1 V309242106.D 09/24/21 11:56Water

VOA 1.0 SJI0440-LCV1 V309242108.D 09/24/21 12:46NA

Blank BJI0716-BLK1 V309242109.D 09/24/21 13:12Water

ZZZZZ 21I0346-09 V309242110.D 09/24/21 13:37Water

TB-2_092021 21I0294-14 V309242111.D 09/24/21 14:02Water

ZZZZZ 21I0346-01 V309242112.D 09/24/21 14:27Water

ZZZZZ 21I0346-02 V309242113.D 09/24/21 14:55Water

ZZZZZ 21I0346-03 V309242114.D 09/24/21 15:20Water

ZZZZZ 21I0346-04 V309242115.D 09/24/21 15:48Water

ZZZZZ 21I0346-05 V309242116.D 09/24/21 16:14Water

ZZZZZ 21I0346-06 V309242117.D 09/24/21 16:40Water

ZZZZZ 21I0346-07 V309242118.D 09/24/21 17:08Water

ZZZZZ 21I0346-08 V309242119.D 09/24/21 17:36Water

MW-60_092021 21I0294-05 V309242120.D 09/24/21 18:02Water

MW-55_092021 21I0294-07 V309242121.D 09/24/21 18:28Water

MW-42_092021 21I0294-09 V309242122.D 09/24/21 18:53Water

MW-54_092021 21I0294-11 V309242123.D 09/24/21 19:19Water

ZZZZZ 21I0335-01 V309242124.D 09/24/21 19:45Water

ZZZZZ 21I0335-03 V309242125.D 09/24/21 20:10Water

ZZZZZ 21I0335-05 V309242126.D 09/24/21 20:36Water
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[Bookmark_2]Surrogate and Retention Time Summary SJI0050 EPA 8260D[Bookmark]

EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0050 NT2

EI00012

21I0294

Calibration Date: 09/02/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

SJI0050-ICV1 (Water) Lab File ID: V209022107ICV.D Analyzed: 09/02/21 08:48

1,2-Dichloroethane-d4 5.0000 99.4 80 - 120

Toluene-d8 5.0000 98.8 80 - 120

4-Bromofluorobenzene 5.0000 101 80 - 120

1,2-Dichlorobenzene-d4 5.0000 102 80 - 120

SJI0050-ICB1 (Water) Lab File ID: V209022111.D Analyzed: 09/02/21 10:10

1,2-Dichloroethane-d4 80 - 129

Toluene-d8 80 - 120

4-Bromofluorobenzene 80 - 120

1,2-Dichlorobenzene-d4 80 - 120

SJI0050-SCV1 (Water) Lab File ID: V209022112.D Analyzed: 09/02/21 10:31

1,2-Dichloroethane-d4 5.0000 125 80 - 120 *

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 100 80 - 120

1,2-Dichlorobenzene-d4 5.0000 98.9 80 - 120

SJI0050-CCV1 (Water) Lab File ID: V209022136.D Analyzed: 09/02/21 18:53

1,2-Dichloroethane-d4 5.0000 106 50 - 150

Toluene-d8 5.0000 101 50 - 150

4-Bromofluorobenzene 5.0000 101 50 - 150

1,2-Dichlorobenzene-d4 5.0000 102 50 - 150
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[Bookmark_2]Surrogate and Retention Time Summary SJI0159 EPA 8260D[Bookmark]

EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0159 NT3

EI00035

21I0294

Calibration Date: 09/08/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

SJI0159-ICV1 (Water) Lab File ID: V309082113A.D Analyzed: 09/08/21 14:30

1,2-Dichloroethane-d4 5.0000 101 80 - 120

Toluene-d8 5.0000 98.7 80 - 120

4-Bromofluorobenzene 5.0000 99.2 80 - 120

1,2-Dichlorobenzene-d4 5.0000 101 80 - 120

SJI0159-ICB1 (Water) Lab File ID: V309082117.D Analyzed: 09/08/21 16:11

1,2-Dichloroethane-d4 80 - 129

Toluene-d8 80 - 120

4-Bromofluorobenzene 80 - 120

1,2-Dichlorobenzene-d4 80 - 120

SJI0159-SCV1 (Water) Lab File ID: V309082118.D Analyzed: 09/08/21 16:36

1,2-Dichloroethane-d4 5.0000 95.4 80 - 120

Toluene-d8 5.0000 99.9 80 - 120

4-Bromofluorobenzene 5.0000 101 80 - 120

1,2-Dichlorobenzene-d4 5.0000 100 80 - 120

Final Report 21I0294 10/21/2021 Page 128 of 797



[Bookmark_2]Surrogate and Retention Time Summary SJI0363 EPA 8260D[Bookmark]

EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0363 NT2

EI00012

21I0294

Calibration Date: 09/02/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

BJI0605-BS2 (Water) Lab File ID: V209222104LCS.D Analyzed: 09/22/21 08:08

1,2-Dichloroethane-d4 5.0000 113 80 - 129

Toluene-d8 5.0000 104 80 - 120

4-Bromofluorobenzene 5.0000 99.3 80 - 120

1,2-Dichlorobenzene-d4 5.0000 98.6 80 - 120

SJI0363-ICV1 (Water) Lab File ID: V209222104.D Analyzed: 09/22/21 08:08

1,2-Dichloroethane-d4 5.0000 113 80 - 120

Toluene-d8 5.0000 104 80 - 120

4-Bromofluorobenzene 5.0000 99.3 80 - 120

1,2-Dichlorobenzene-d4 5.0000 98.6 80 - 120

BJI0605-BSD2 (Water) Lab File ID: V209222106.D Analyzed: 09/22/21 08:48

1,2-Dichloroethane-d4 5.0000 113 80 - 129

Toluene-d8 5.0000 103 80 - 120

4-Bromofluorobenzene 5.0000 98.4 80 - 120

1,2-Dichlorobenzene-d4 5.0000 103 80 - 120

BJI0605-BLK2 (Water) Lab File ID: V209222108.D Analyzed: 09/22/21 09:29

1,2-Dichloroethane-d4 5.0000 119 80 - 129

Toluene-d8 5.0000 99.9 80 - 120

4-Bromofluorobenzene 5.0000 90.4 80 - 120

1,2-Dichlorobenzene-d4 5.0000 103 80 - 120

21I0294-13 (Water) Lab File ID: V209222109.D Analyzed: 09/22/21 09:50

1,2-Dichloroethane-d4 5.0000 120 80 - 129

Toluene-d8 5.0000 97.8 80 - 120

4-Bromofluorobenzene 5.0000 88.4 80 - 120

1,2-Dichlorobenzene-d4 5.0000 103 80 - 120

21I0294-01 (Water) Lab File ID: V209222134.D Analyzed: 09/22/21 18:32

1,2-Dichloroethane-d4 5.0000 113 80 - 129

Toluene-d8 5.0000 100 80 - 120

4-Bromofluorobenzene 5.0000 95.7 80 - 120

1,2-Dichlorobenzene-d4 5.0000 104 80 - 120

Final Report 21I0294 10/21/2021 Page 129 of 797



EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0363 NT2

EI00012

21I0294

Calibration Date: 09/02/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

21I0294-03 (Water) Lab File ID: V209222135.D Analyzed: 09/22/21 18:55

1,2-Dichloroethane-d4 5.0000 111 80 - 129

Toluene-d8 5.0000 99.5 80 - 120

4-Bromofluorobenzene 5.0000 98.9 80 - 120

1,2-Dichlorobenzene-d4 5.0000 100 80 - 120

SJI0363-CCV1 (Water) Lab File ID: V209222138.D Analyzed: 09/22/21 20:00

1,2-Dichloroethane-d4 5.0000 113 50 - 150

Toluene-d8 5.0000 102 50 - 150

4-Bromofluorobenzene 5.0000 101 50 - 150

1,2-Dichlorobenzene-d4 5.0000 100 50 - 150

Final Report 21I0294 10/21/2021 Page 130 of 797



[Bookmark_2]Surrogate and Retention Time Summary SJI0371 EPA 8260D[Bookmark]

EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0371 NT3

EI00035

21I0294

Calibration Date: 09/08/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

BJI0674-BS1 (Water) Lab File ID: V309232106LCS.D Analyzed: 09/23/21 11:48

1,2-Dichloroethane-d4 5.0000 92.6 80 - 129

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

1,2-Dichlorobenzene-d4 5.0000 100 80 - 120

SJI0371-ICV1 (Water) Lab File ID: V309232106.D Analyzed: 09/23/21 11:48

1,2-Dichloroethane-d4 5.0000 92.6 80 - 120

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

1,2-Dichlorobenzene-d4 5.0000 100 80 - 120

BJI0674-BSD1 (Water) Lab File ID: V309232107.D Analyzed: 09/23/21 12:13

1,2-Dichloroethane-d4 5.0000 96.6 80 - 129

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 104 80 - 120

1,2-Dichlorobenzene-d4 5.0000 101 80 - 120

SJI0371-LCV1 (Water) Lab File ID: V309232108.D Analyzed: 09/23/21 12:40

1,2-Dichloroethane-d4 5.0000 89.0 0 - 200

Toluene-d8 5.0000 97.0 0 - 200

4-Bromofluorobenzene 5.0000 102 0 - 200

1,2-Dichlorobenzene-d4 5.0000 99.9 0 - 200

SJI0371-LCV2 (Water) Lab File ID: V309232109.D Analyzed: 09/23/21 13:06

1,2-Dichloroethane-d4 5.0000 92.3 0 - 200

Toluene-d8 5.0000 98.6 0 - 200

4-Bromofluorobenzene 5.0000 101 0 - 200

1,2-Dichlorobenzene-d4 5.0000 101 0 - 200

BJI0674-BLK1 (Water) Lab File ID: V309232110.D Analyzed: 09/23/21 13:31

1,2-Dichloroethane-d4 5.0000 97.7 80 - 129

Toluene-d8 5.0000 96.7 80 - 120

4-Bromofluorobenzene 5.0000 101 80 - 120

1,2-Dichlorobenzene-d4 5.0000 101 80 - 120
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EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0371 NT3

EI00035

21I0294

Calibration Date: 09/08/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

21I0294-03RE1 (Water) Lab File ID: V309232117.D Analyzed: 09/23/21 16:29

1,2-Dichloroethane-d4 5.0000 91.8 80 - 129

Toluene-d8 5.0000 99.6 80 - 120

4-Bromofluorobenzene 5.0000 97.9 80 - 120

1,2-Dichlorobenzene-d4 5.0000 98.8 80 - 120

SJI0371-CCV1 (Water) Lab File ID: V309232130.D Analyzed: 09/23/21 22:01

1,2-Dichloroethane-d4 5.0000 97.3 50 - 150

Toluene-d8 5.0000 99.2 50 - 150

4-Bromofluorobenzene 5.0000 97.0 50 - 150

1,2-Dichlorobenzene-d4 5.0000 99.1 50 - 150
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[Bookmark_2]Surrogate and Retention Time Summary SJI0440 EPA 8260D[Bookmark]

EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0440 NT3

EI00035

21I0294

Calibration Date: 09/08/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

BJI0716-BS1 (Water) Lab File ID: V309242104LCS.D Analyzed: 09/24/21 11:05

1,2-Dichloroethane-d4 5.0000 95.3 80 - 129

Toluene-d8 5.0000 97.5 80 - 120

4-Bromofluorobenzene 5.0000 103 80 - 120

1,2-Dichlorobenzene-d4 5.0000 95.6 80 - 120

SJI0440-ICV1 (Water) Lab File ID: V309242104.D Analyzed: 09/24/21 11:05

1,2-Dichloroethane-d4 5.0000 95.3 80 - 120

Toluene-d8 5.0000 97.5 80 - 120

4-Bromofluorobenzene 5.0000 103 80 - 120

1,2-Dichlorobenzene-d4 5.0000 95.6 80 - 120

BJI0716-BSD1 (Water) Lab File ID: V309242106.D Analyzed: 09/24/21 11:56

1,2-Dichloroethane-d4 5.0000 95.0 80 - 129

Toluene-d8 5.0000 101 80 - 120

4-Bromofluorobenzene 5.0000 104 80 - 120

1,2-Dichlorobenzene-d4 5.0000 98.3 80 - 120

SJI0440-LCV1 (Water) Lab File ID: V309242108.D Analyzed: 09/24/21 12:46

1,2-Dichloroethane-d4 5.0000 93.3 0 - 200

Toluene-d8 5.0000 98.1 0 - 200

4-Bromofluorobenzene 5.0000 97.8 0 - 200

1,2-Dichlorobenzene-d4 5.0000 99.3 0 - 200

BJI0716-BLK1 (Water) Lab File ID: V309242109.D Analyzed: 09/24/21 13:12

1,2-Dichloroethane-d4 5.0000 97.3 80 - 129

Toluene-d8 5.0000 97.3 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

1,2-Dichlorobenzene-d4 5.0000 101 80 - 120

21I0294-14 (Water) Lab File ID: V309242111.D Analyzed: 09/24/21 14:02

1,2-Dichloroethane-d4 5.0000 101 80 - 129

Toluene-d8 5.0000 99.0 80 - 120

4-Bromofluorobenzene 5.0000 103 80 - 120

1,2-Dichlorobenzene-d4 5.0000 94.7 80 - 120
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EPA 8260D

SURROGATE  RECOVERY SUMMARY

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJI0440 NT3

EI00035

21I0294

Calibration Date: 09/08/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Surrogate

Compound

Spike Level

ug/L Recovery

% Recovery

Limits Q

21I0294-05 (Water) Lab File ID: V309242120.D Analyzed: 09/24/21 18:02

1,2-Dichloroethane-d4 5.0000 105 80 - 129

Toluene-d8 5.0000 102 80 - 120

4-Bromofluorobenzene 5.0000 103 80 - 120

1,2-Dichlorobenzene-d4 5.0000 103 80 - 120

21I0294-07 (Water) Lab File ID: V309242121.D Analyzed: 09/24/21 18:28

1,2-Dichloroethane-d4 5.0000 116 80 - 129

Toluene-d8 5.0000 94.8 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

1,2-Dichlorobenzene-d4 5.0000 98.5 80 - 120

21I0294-09 (Water) Lab File ID: V309242122.D Analyzed: 09/24/21 18:53

1,2-Dichloroethane-d4 5.0000 109 80 - 129

Toluene-d8 5.0000 97.2 80 - 120

4-Bromofluorobenzene 5.0000 102 80 - 120

1,2-Dichlorobenzene-d4 5.0000 103 80 - 120

21I0294-11 (Water) Lab File ID: V309242123.D Analyzed: 09/24/21 19:19

1,2-Dichloroethane-d4 5.0000 111 80 - 129

Toluene-d8 5.0000 95.6 80 - 120

4-Bromofluorobenzene 5.0000 101 80 - 120

1,2-Dichlorobenzene-d4 5.0000 99.8 80 - 120
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0050 EPA 8260D[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0050 NT2

EI00012

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

Initial Cal Check (SJI0050-ICV1 ) Lab File ID: V209022107ICV.D Analyzed: 09/02/21 08:48(Water)

Pentafluorobenzene 296861 5.278 296861 5.278 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 433036 7.729 433036 7.729 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 507834 5.667 507834 5.667 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 209416 9.419 209416 9.419 50 - 200 100 0.000 +/-0.50

Initial Cal Blank (SJI0050-ICB1 ) Lab File ID: V209022111.D Analyzed: 09/02/21 10:10(Water)

Pentafluorobenzene 278376 5.277 296861 5.278 50 - 200 94 -0.001 +/-0.50

Chlorobenzene-d5 405193 7.734 433036 7.729 50 - 200 94 0.005 +/-0.50

1,4-Difluorobenzene 469900 5.666 507834 5.667 50 - 200 93 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 185228 9.418 209416 9.419 50 - 200 88 -0.001 +/-0.50

Secondary Cal Check (SJI0050-SCV1 ) Lab File ID: V209022112.D Analyzed: 09/02/21 10:31(Water)

Pentafluorobenzene 271361 5.277 296861 5.278 50 - 200 91 -0.001 +/-0.50

Chlorobenzene-d5 396626 7.733 433036 7.729 50 - 200 92 0.004 +/-0.50

1,4-Difluorobenzene 457837 5.666 507834 5.667 50 - 200 90 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 194461 9.418 209416 9.419 50 - 200 93 -0.001 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0159 EPA 8260D[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0159 NT3

EI00035

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

Initial Cal Check (SJI0159-ICV1 ) Lab File ID: V309082113A.D Analyzed: 09/08/21 14:30(Water)

Pentafluorobenzene 290225 5.133 290225 5.133 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 428937 7.573 428937 7.573 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 456307 5.521 456307 5.521 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 241860 9.258 241860 9.258 50 - 200 100 0.000 +/-0.50

Initial Cal Blank (SJI0159-ICB1 ) Lab File ID: V309082117.D Analyzed: 09/08/21 16:11(Water)

Pentafluorobenzene 289275 5.132 290225 5.133 50 - 200 100 -0.001 +/-0.50

Chlorobenzene-d5 411279 7.578 428937 7.573 50 - 200 96 0.005 +/-0.50

1,4-Difluorobenzene 467534 5.52 456307 5.521 50 - 200 102 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 238318 9.257 241860 9.258 50 - 200 99 -0.001 +/-0.50

Secondary Cal Check (SJI0159-SCV1 ) Lab File ID: V309082118.D Analyzed: 09/08/21 16:36(Water)

Pentafluorobenzene 308732 5.133 290225 5.133 50 - 200 106 0.000 +/-0.50

Chlorobenzene-d5 442555 7.573 428937 7.573 50 - 200 103 0.000 +/-0.50

1,4-Difluorobenzene 486194 5.521 456307 5.521 50 - 200 107 0.000 +/-0.50

1,4-Dichlorobenzene-d4 255863 9.258 241860 9.258 50 - 200 106 0.000 +/-0.50

Final Report 21I0294 10/21/2021 Page 136 of 797



INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0363 EPA 8260D[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0363 NT2

EI00012

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

LCS (BJI0605-BS2 ) Lab File ID: V209222104LCS.D Analyzed: 09/22/21 08:08(Water)

Pentafluorobenzene 259919 5.277 259919 5.277 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 410431 7.727 410431 7.727 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 453473 5.666 453473 5.666 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 202044 9.418 202044 9.418 50 - 200 100 0.000 +/-0.50

Initial Cal Check (SJI0363-ICV1 ) Lab File ID: V209222104.D Analyzed: 09/22/21 08:08(Water)

Pentafluorobenzene 259919 5.277 259919 5.277 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 410431 7.727 410431 7.727 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 453473 5.666 453473 5.666 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 202044 9.418 202044 9.418 50 - 200 100 0.000 +/-0.50

LCS Dup (BJI0605-BSD2 ) Lab File ID: V209222106.D Analyzed: 09/22/21 08:48(Water)

Pentafluorobenzene 252458 5.277 259919 5.277 50 - 200 97 0.000 +/-0.50

Chlorobenzene-d5 404983 7.727 410431 7.727 50 - 200 99 0.000 +/-0.50

1,4-Difluorobenzene 446436 5.666 453473 5.666 50 - 200 98 0.000 +/-0.50

1,4-Dichlorobenzene-d4 195916 9.418 202044 9.418 50 - 200 97 0.000 +/-0.50

Blank (BJI0605-BLK2 ) Lab File ID: V209222108.D Analyzed: 09/22/21 09:29(Water)

Pentafluorobenzene 232848 5.278 259919 5.277 50 - 200 90 0.001 +/-0.50

Chlorobenzene-d5 377515 7.729 410431 7.727 50 - 200 92 0.002 +/-0.50

1,4-Difluorobenzene 421704 5.667 453473 5.666 50 - 200 93 0.001 +/-0.50

1,4-Dichlorobenzene-d4 171472 9.419 202044 9.418 50 - 200 85 0.001 +/-0.50

TB-1_092021 (21I0294-13 ) Lab File ID: V209222109.D Analyzed: 09/22/21 09:50(Water)

Pentafluorobenzene 224976 5.276 259919 5.277 50 - 200 87 -0.001 +/-0.50

Chlorobenzene-d5 372218 7.733 410431 7.727 50 - 200 91 0.006 +/-0.50

1,4-Difluorobenzene 409946 5.666 453473 5.666 50 - 200 90 0.000 +/-0.50

1,4-Dichlorobenzene-d4 163052 9.424 202044 9.418 50 - 200 81 0.006 +/-0.50

MW-28_092021 (21I0294-01 ) Lab File ID: V209222134.D Analyzed: 09/22/21 18:32(Water)

Pentafluorobenzene 258120 5.272 259919 5.277 50 - 200 99 -0.005 +/-0.50

Chlorobenzene-d5 405739 7.729 410431 7.727 50 - 200 99 0.002 +/-0.50

1,4-Difluorobenzene 450259 5.667 453473 5.666 50 - 200 99 0.001 +/-0.50

1,4-Dichlorobenzene-d4 194878 9.419 202044 9.418 50 - 200 96 0.001 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0363 NT2

EI00012

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

MW-24_092021 (21I0294-03 ) Lab File ID: V209222135.D Analyzed: 09/22/21 18:55(Water)

Pentafluorobenzene 246515 5.272 259919 5.277 50 - 200 95 -0.005 +/-0.50

Chlorobenzene-d5 393776 7.729 410431 7.727 50 - 200 96 0.002 +/-0.50

1,4-Difluorobenzene 429970 5.667 453473 5.666 50 - 200 95 0.001 +/-0.50

1,4-Dichlorobenzene-d4 200601 9.419 202044 9.418 50 - 200 99 0.001 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0371 EPA 8260D[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0371 NT3

EI00035

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

LCS (BJI0674-BS1 ) Lab File ID: V309232106LCS.D Analyzed: 09/23/21 11:48(Water)

Pentafluorobenzene 303624 5.139 303624 5.139 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 433735 7.573 433735 7.573 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 464174 5.521 464174 5.521 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 256827 9.258 256827 9.258 50 - 200 100 0.000 +/-0.50

Initial Cal Check (SJI0371-ICV1 ) Lab File ID: V309232106.D Analyzed: 09/23/21 11:48(Water)

Pentafluorobenzene 303624 5.139 303624 5.139 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 433735 7.573 433735 7.573 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 464174 5.521 464174 5.521 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 256827 9.258 256827 9.258 50 - 200 100 0.000 +/-0.50

LCS Dup (BJI0674-BSD1 ) Lab File ID: V309232107.D Analyzed: 09/23/21 12:13(Water)

Pentafluorobenzene 295850 5.139 303624 5.139 50 - 200 97 0.000 +/-0.50

Chlorobenzene-d5 450099 7.574 433735 7.573 50 - 200 104 0.001 +/-0.50

1,4-Difluorobenzene 465074 5.522 464174 5.521 50 - 200 100 0.001 +/-0.50

1,4-Dichlorobenzene-d4 260398 9.259 256827 9.258 50 - 200 101 0.001 +/-0.50

Low Cal Check (SJI0371-LCV1 ) Lab File ID: V309232108.D Analyzed: 09/23/21 12:40(Water)

Pentafluorobenzene 326348 5.138 303624 5.139 50 - 200 107 -0.001 +/-0.50

Chlorobenzene-d5 450080 7.572 433735 7.573 50 - 200 104 -0.001 +/-0.50

1,4-Difluorobenzene 492570 5.526 464174 5.521 50 - 200 106 0.005 +/-0.50

1,4-Dichlorobenzene-d4 257291 9.257 256827 9.258 50 - 200 100 -0.001 +/-0.50

Low Cal Check (SJI0371-LCV2 ) Lab File ID: V309232109.D Analyzed: 09/23/21 13:06(Water)

Pentafluorobenzene 293300 5.139 303624 5.139 50 - 200 97 0.000 +/-0.50

Chlorobenzene-d5 433580 7.573 433735 7.573 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 450253 5.527 464174 5.521 50 - 200 97 0.006 +/-0.50

1,4-Dichlorobenzene-d4 249220 9.258 256827 9.258 50 - 200 97 0.000 +/-0.50

Blank (BJI0674-BLK1 ) Lab File ID: V309232110.D Analyzed: 09/23/21 13:31(Water)

Pentafluorobenzene 291379 5.139 303624 5.139 50 - 200 96 0.000 +/-0.50

Chlorobenzene-d5 426580 7.579 433735 7.573 50 - 200 98 0.006 +/-0.50

1,4-Difluorobenzene 452749 5.521 464174 5.521 50 - 200 98 0.000 +/-0.50

1,4-Dichlorobenzene-d4 241075 9.258 256827 9.258 50 - 200 94 0.000 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0371 NT3

EI00035

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

MW-24_092021 (21I0294-03RE1 ) Lab File ID: V309232117.D Analyzed: 09/23/21 16:29(Water)

Pentafluorobenzene 379086 5.138 303624 5.139 50 - 200 125 -0.001 +/-0.50

Chlorobenzene-d5 559452 7.573 433735 7.573 50 - 200 129 0.000 +/-0.50

1,4-Difluorobenzene 592327 5.527 464174 5.521 50 - 200 128 0.006 +/-0.50

1,4-Dichlorobenzene-d4 311589 9.258 256827 9.258 50 - 200 121 0.000 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Internal Standard Summary SJI0440 EPA 8260D[Bookmark]

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0440 NT3

EI00035

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

LCS (BJI0716-BS1 ) Lab File ID: V309242104LCS.D Analyzed: 09/24/21 11:05(Water)

Pentafluorobenzene 275924 5.139 275924 5.139 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 406271 7.573 406271 7.573 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 431802 5.522 431802 5.522 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 236479 9.258 236479 9.258 50 - 200 100 0.000 +/-0.50

Initial Cal Check (SJI0440-ICV1 ) Lab File ID: V309242104.D Analyzed: 09/24/21 11:05(Water)

Pentafluorobenzene 275924 5.139 275924 5.139 50 - 200 100 0.000 +/-0.50

Chlorobenzene-d5 406271 7.573 406271 7.573 50 - 200 100 0.000 +/-0.50

1,4-Difluorobenzene 431802 5.522 431802 5.522 50 - 200 100 0.000 +/-0.50

1,4-Dichlorobenzene-d4 236479 9.258 236479 9.258 50 - 200 100 0.000 +/-0.50

LCS Dup (BJI0716-BSD1 ) Lab File ID: V309242106.D Analyzed: 09/24/21 11:56(Water)

Pentafluorobenzene 262900 5.138 275924 5.139 50 - 200 95 -0.001 +/-0.50

Chlorobenzene-d5 377795 7.573 406271 7.573 50 - 200 93 0.000 +/-0.50

1,4-Difluorobenzene 406388 5.521 431802 5.522 50 - 200 94 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 219260 9.258 236479 9.258 50 - 200 93 0.000 +/-0.50

Low Cal Check (SJI0440-LCV1 ) Lab File ID: V309242108.D Analyzed: 09/24/21 12:46(Water)

Pentafluorobenzene 284248 5.138 275924 5.139 50 - 200 103 -0.001 +/-0.50

Chlorobenzene-d5 403778 7.573 406271 7.573 50 - 200 99 0.000 +/-0.50

1,4-Difluorobenzene 433192 5.521 431802 5.522 50 - 200 100 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 236945 9.258 236479 9.258 50 - 200 100 0.000 +/-0.50

Blank (BJI0716-BLK1 ) Lab File ID: V309242109.D Analyzed: 09/24/21 13:12(Water)

Pentafluorobenzene 290513 5.138 275924 5.139 50 - 200 105 -0.001 +/-0.50

Chlorobenzene-d5 412304 7.573 406271 7.573 50 - 200 101 0.000 +/-0.50

1,4-Difluorobenzene 447324 5.521 431802 5.522 50 - 200 104 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 232053 9.258 236479 9.258 50 - 200 98 0.000 +/-0.50

TB-2_092021 (21I0294-14 ) Lab File ID: V309242111.D Analyzed: 09/24/21 14:02(Water)

Pentafluorobenzene 258264 5.138 275924 5.139 50 - 200 94 -0.001 +/-0.50

Chlorobenzene-d5 390745 7.573 406271 7.573 50 - 200 96 0.000 +/-0.50

1,4-Difluorobenzene 407012 5.521 431802 5.522 50 - 200 94 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 232030 9.258 236479 9.258 50 - 200 98 0.000 +/-0.50
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INTERNAL STANDARD AREA AND RT SUMMARY

EPA 8260D

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC

GeoEngineers

SJI0440 NT3

EI00035

South State Street PRDI

21I0294

RTResponseInternal Standard Area % RT DiffResponse

Reference

RT

Reference Area %

Limits

RT Diff

Limit Q

MW-60_092021 (21I0294-05 ) Lab File ID: V309242120.D Analyzed: 09/24/21 18:02(Water)

Pentafluorobenzene 213426 5.139 275924 5.139 50 - 200 77 0.000 +/-0.50

Chlorobenzene-d5 321122 7.573 406271 7.573 50 - 200 79 0.000 +/-0.50

1,4-Difluorobenzene 330200 5.521 431802 5.522 50 - 200 76 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 187581 9.258 236479 9.258 50 - 200 79 0.000 +/-0.50

MW-55_092021 (21I0294-07 ) Lab File ID: V309242121.D Analyzed: 09/24/21 18:28(Water)

Pentafluorobenzene 273264 5.133 275924 5.139 50 - 200 99 -0.006 +/-0.50

Chlorobenzene-d5 404059 7.573 406271 7.573 50 - 200 99 0.000 +/-0.50

1,4-Difluorobenzene 446153 5.521 431802 5.522 50 - 200 103 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 238734 9.258 236479 9.258 50 - 200 101 0.000 +/-0.50

MW-42_092021 (21I0294-09 ) Lab File ID: V309242122.D Analyzed: 09/24/21 18:53(Water)

Pentafluorobenzene 282241 5.129 275924 5.139 50 - 200 102 -0.010 +/-0.50

Chlorobenzene-d5 415562 7.574 406271 7.573 50 - 200 102 0.001 +/-0.50

1,4-Difluorobenzene 445175 5.517 431802 5.522 50 - 200 103 -0.005 +/-0.50

1,4-Dichlorobenzene-d4 238783 9.259 236479 9.258 50 - 200 101 0.001 +/-0.50

MW-54_092021 (21I0294-11 ) Lab File ID: V309242123.D Analyzed: 09/24/21 19:19(Water)

Pentafluorobenzene 244793 5.138 275924 5.139 50 - 200 89 -0.001 +/-0.50

Chlorobenzene-d5 367239 7.573 406271 7.573 50 - 200 90 0.000 +/-0.50

1,4-Difluorobenzene 395524 5.521 431802 5.522 50 - 200 92 -0.001 +/-0.50

1,4-Dichlorobenzene-d4 218119 9.258 236479 9.258 50 - 200 92 0.000 +/-0.50
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[Bookmark_2]Hold Time Summary EPA 8260D[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 8260D

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 14  14 2

09/20/21

10:10

09/21/21

15:38

09/22/21

08:41

09/22/21
18:3221I0294-01

 1

MW-24_092021
 14  14 2

09/20/21

11:11

09/21/21

15:38

09/22/21

08:41

09/22/21
18:5521I0294-03

 1

MW-24_092021
 14  14 3

09/20/21

11:11

09/21/21

15:38

09/23/21

10:15

09/23/21
16:2921I0294-03RE1

 2

MW-60_092021
 14  14 4

09/20/21

11:30

09/21/21

15:38

09/24/21

12:54

09/24/21
18:0221I0294-05

 4

MW-55_092021
 14  14 4

09/20/21

12:29

09/21/21

15:38

09/24/21

12:54

09/24/21
18:2821I0294-07

 4

MW-42_092021
 14  14 4

09/20/21

12:35

09/21/21

15:38

09/24/21

12:54

09/24/21
18:5321I0294-09

 4

MW-54_092021
 14  14 4

09/20/21

13:54

09/21/21

15:38

09/24/21

12:54

09/24/21
19:1921I0294-11

 3

TB-1_092021
 14  14 2

09/20/21

10:10

09/21/21

15:38

09/22/21

08:41

09/22/21
09:5021I0294-13

 1

TB-2_092021
 14  14 4

09/20/21

10:10

09/21/21

15:38

09/24/21

12:54

09/24/21
14:0221I0294-14

 4

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary EPA 8260D[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 8260D

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

NT2

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.05 ug/LBenzene 0.20

0.27 ug/LNaphthalene 0.50
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Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 8260D

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

NT3

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.05 ug/LBenzene 0.20

0.27 ug/LNaphthalene 0.50
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

/RW�1R��

���-DQ�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO�������& %URPRHWKDQH�6ROXWLRQ��������PJ�/����PO

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

EURPRHWKDQH ������� ���� ��������3 ���� PJ�/�������

&HUWLILHG�%\�
.DUD�&DWURQ

0DQXIDFWXUH�'DWH ��-DQ�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

Bromoethane Solution

Expires 1/13/2022
Prepared By Paul Campbell 4/1/2019

H003272
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

/RW�1R��

���0D\�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO�������& Q�+H[DQH�6ROXWLRQ��������PJ�/����P/

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

Q�KH[DQH��&�� �������� �� ��������3 ���� PJ�/�������

&HUWLILHG�%\�
$XTXLOOD�6DPXHO

0DQXIDFWXUH�'DWH ���0D\�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

n-Hexane (C6)

Expires 5/15/2024
Prepared By Lani Hertzog 10/2/2019

H009538
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

/RW�1R��

���1RY�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO�������& 0W%(�	�)UHRQ�����6ROXWLRQ�������PJ�/����PO

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

PHWK\O�W�EXW\O�HWKHU ��������� ����� ��������3 ���� PJ�/�������

������WULFKORUR�������WULIOXRURHWKDQH��)UHRQ����� ������� ���� ���������3 ���� PJ�/�������

&HUWLILHG�%\�
6XVDQ�0DWKHZV

0DQXIDFWXUH�'DWH ���1RY�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

MtBE&Freon 113 Solution

Expires 11/28/2021
Prepared By Lani Hertzog 10/2/2019

H009539
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Expires 6/30/2024
Prepared By Paul Campbell 12/30/2019
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system, and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

2-Chloroethylvinyl Ether Standard

Product Number: EPA-1016-1

Lot Number: 0006546244 Expiration Date: 31-Aug-2023

Lot Issue Date: 23-Jul-2020

Certificate of Analysis

Product Name:

Description:

Matrix: methanol (methyl alcohol)

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 17025, 

and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

Analyte CAS# Analyte Lot Concentration ± Uncertainty

2-chloroethylvinyl ether 000110-75-8 RM06940 5020 25 µg/mL±

ISO 17034 Cert No. 

AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 1Page:

Sample lot approver: 

www.agilent.com/quality/

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

2CEVE

Expires 8/31/2023
Prepared By Paul Campbell 10/5/2020

I009147
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

/RW�1R��

���2FW�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO�������& ����%�&DOLEUDWLRQ�6XSHU�0L[��������������PJ�/���

PO��$PSXOH�$��2QH�RI�7ZR

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

��QLWURSURSDQH ������� ���� �������3 ���� PJ�/�������

DFHWRQLWULOH ������� ���� �������3 ���� PJ�/�������

DFU\ORQLWULOH �������� �� �������3 ���� PJ�/�������

DOO\O�FKORULGH �������� ���� �������3 ���� PJ�/�������

EHQ]HQH ������� ����� �������3 ���� PJ�/�������

EURPREHQ]HQH �������� ���� ���������3 ���� PJ�/�������

EURPRFKORURPHWKDQH ������� ���� �������3 ���� PJ�/�������

EURPRGLFKORURPHWKDQH ������� ���� �������3 ���� PJ�/�������

EURPRIRUP ������� ���� �������3 ���� PJ�/�������

Q�EXW\OEHQ]HQH �������� ���� ���������3 ���� PJ�/�������

VHF�EXW\OEHQ]HQH �������� ���� ���������3 ���� PJ�/�������

WHUW�EXW\OEHQ]HQH ������� ���� ��������3 ���� PJ�/�������

FDUERQ�GLVXOILGH ������� ����� ��������3 ���� PJ�/�������

FDUERQ�WHWUDFKORULGH ������� ��� �������3 ���� PJ�/�������

FKORUREHQ]HQH �������� ���� ��������3 ���� PJ�/�������

��FKORURHWKDQRO �������� ���� ���������3 ���� PJ�/�������

&HUWLILHG�%\�
$XTXLOOD�6DPXHO

0DQXIDFWXUH�'DWH ���2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

8260B Calibration Super Mix

Expires 10/29/2024
Prepared By Paul Campbell 10/14/2020

I009654
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

��������� ������ ���2FW�����/RW�1R�� ([SLUDWLRQ�'DWH�&DWDORJ�1R��

�RI

FKORURIRUP ������� ���� �������3 ���� PJ�/������

FKORURSUHQH �������� �� ���������3 ���� PJ�/�������

��FKORURWROXHQH ������� ���� �������3 ���� PJ�/�������

��FKORURWROXHQH �������� ���� �������3 ���� PJ�/�������

FLV�����GLFKORURHWK\OHQH �������� ���� ���������3 ���� PJ�/�������

GLEURPRFKORURPHWKDQH �������� ���� ��������3 ���� PJ�/�������

����GLEURPR���FKORURSURSDQH ������� ���� ���������3 ���� PJ�/�������

����GLEURPRHWKDQH �������� ���� �������3 ���� PJ�/�������

GLEURPRPHWKDQH ������� ���� �������3 ���� PJ�/�������

����GLFKORUREHQ]HQH ������� ���� ������3 ���� PJ�/�������

����GLFKORUREHQ]HQH �������� ���� ������3 ���� PJ�/�������

����GLFKORUREHQ]HQH �������� ���� �������3 ���� PJ�/�������

FLV�����GLFKORUR���EXWHQH ��������� ���� ���������3 ���� PJ�/�������

WUDQV�����GLFKORUR���EXWHQH �������� �� ��������3 ���� PJ�/�������

����GLFKORURHWKDQH ������� ����� ���������3 ���� PJ�/�������

����GLFKORURHWKDQH �������� ���� ���������3 ���� PJ�/�������

����GLFKORURHWK\OHQH ������� �� �����������3 ���� PJ�/�������

WUDQV�����GLFKORURHWK\OHQH �������� ���� �������3 ���� PJ�/�������

����GLFKORURSURSDQH ������� ���� ���������3 ���� PJ�/�������

����GLFKORURSURSDQH �������� ���� ���������3 ���� PJ�/�������

����GLFKORURSURSDQH �������� ���� �������3 ���� PJ�/�������

����GLFKORURSURS\OHQH �������� �� ���������3 ���� PJ�/�������

FLV�����GLFKORURSURS\OHQH ���������� ���� ���������3 ���� PJ�/�������

WUDQV�����GLFKORURSURS\OHQH ���������� �� ���������3 ���� PJ�/�������

&HUWLILHG�%\�
$XTXLOOD�6DPXHO

0DQXIDFWXUH�'DWH ���2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

��������� ������ ���2FW�����/RW�1R�� ([SLUDWLRQ�'DWH�&DWDORJ�1R��

�RI

����GLR[DQH �������� ��� �������3 ���� PJ�/�������

HWK\O�HWKHU ������� ���� �������3 ���� PJ�/�������

HWK\O�PHWKDFU\ODWH ������� ���� �������3 ���� PJ�/�������

HWK\OEHQ]HQH �������� ���� �������3 ���� PJ�/�������

KH[DFKORUREXWDGLHQH ������� �� ����������3 ���� PJ�/����

LRGRPHWKDQH ������� ���� ���������3 ���� PJ�/�������

LVREXW\O�DOFRKRO ������� ��� �������3 ���� PJ�/�������

LVRSURS\OEHQ]HQH ������� ���� �������3 ���� PJ�/�������

��LVRSURS\OWROXHQH ������� ���� �������3 ���� PJ�/�������

PHWK\O�DFU\ORQLWULOH �������� ���� �������3 ���� PJ�/�������

PHWK\O�PHWKDFU\ODWH ������� ���� ���������3 ���� PJ�/�������

PHWK\O�DFU\ODWH ������� ���� �������3 ���� PJ�/������

PHWK\OHQH�FKORULGH ������� ����� ���������3 ���� PJ�/�������

QDSKWKDOHQH ������� ���� ������3 ���� PJ�/�������

QLWUREHQ]HQH ������� ���� �������3 ���� PJ�/�������

SHQWDFKORURHWKDQH ������� ���� ������3 ���� PJ�/�������

SURSLRQLWULOH �������� ���� �������3 ���� PJ�/�������

Q�SURS\OEHQ]HQH �������� ���� �������3 ���� PJ�/�������

VW\UHQH �������� ���� ���������3 ���� PJ�/�������

��������WHWUDFKORURHWKDQH �������� ���� ���������3 ���� PJ�/������

��������WHWUDFKORURHWKDQH ������� ���� �������3 ���� PJ�/�������

WHWUDFKORURHWK\OHQH �������� ��� �������3 ���� PJ�/�������

WHWUDK\GURIXUDQ��7+)� �������� ���� ��������3 ���� PJ�/�������

WROXHQH �������� ��� ��������3 ���� PJ�/�������

&HUWLILHG�%\�
$XTXLOOD�6DPXHO

0DQXIDFWXUH�'DWH ���2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

Final Report 21I0294 10/21/2021 Page 155 of 797



&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

��������� ������ ���2FW�����/RW�1R�� ([SLUDWLRQ�'DWH�&DWDORJ�1R��

�RI

������WULFKORUREHQ]HQH ������� �� ���������3 ���� PJ�/�������

������WULFKORUREHQ]HQH �������� ���� �������3 ���� PJ�/�������

������WULFKORURHWKDQH ������� �� �������3 ���� PJ�/�������

������WULFKORURHWKDQH ������� ���� ���������3 ���� PJ�/������

WULFKORURHWK\OHQH ������� ��� �������3 ���� PJ�/�������

������WULFKORURSURSDQH ������� ���� �������3 ���� PJ�/�������

������WULFKORUR�������WULIOXRURHWKDQH��)UHRQ����� ������� �� ���������3 ���� PJ�/�������

������WULPHWK\OEHQ]HQH ������� ���� �������3 ���� PJ�/�������

������WULPHWK\OEHQ]HQH �������� ���� ���������3 ���� PJ�/�������

P�[\OHQH �������� ���� ���������3 ���� PJ�/�������

R�[\OHQH ������� ���� ��������3 ���� PJ�/�������

S�[\OHQH �������� ���� �������3 ���� PJ�/�������

&HUWLILHG�%\�
$XTXLOOD�6DPXHO

0DQXIDFWXUH�'DWH ���2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������
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SPEXertificate 
Certificate of Reference Material

®

Chemical Testing
Cert #2495.02

Reference Materials Producer
Cert #2495.01

This SPEXOrganics® Certified Reference Material, CRM, is intended primarily for use as a calibration standard or quality 
control standard for organic chromatography instrumentation such as GC, GC-MS, LC, and LC-MS. It can be employed in 
USEPA, ASTM and other methods relevant to the certified properties listed below.

Expiration Date:
Matrix: Methanol (Purge & Trap Grade)

Ship Date:

Description: 2-Pentanone

Catalog Number: S-2986 EN191002016Lot No.

Compound PurityCAS # Labeled Certified�

Certified Compounds:

Uncertainty

2-Pentanone 107-87-9 1000 µg/mL 99% 990 µg/mL ± 35 µg/mL

Final Solution Verification:

Date of Certification: Certifying Officer: ____________________________

Final solution integrity verified by Gas Chromatography/Mass Spectrometry.  The mass spectrum of each compound was 
confirmed against the NIST mass spectral database.

� Certified concentration based on gravimetric weights and corrected for the purity of the compound(s) used to prepare the 

standard.  Analytical balance calibration is verified daily with C1 weight set #23-190006 which is registered with Atlantic 
Scale, and traceable to NIST and NJ Division of Weights and Measures.

This CRM is guaranteed stable and accurate to within the uncertainty listed for the certified value.  This includes uncertainty 
components due to preparation, homogeneity, short term and long term stability.  During the stated period of validity, the 
purchaser will be notified if this product is recalled due to any significant changes in the stability of the solution.  For further 
information, contact the Sales Support Department at crmsales@spexcsp.com.

Shannon Macieira, Operations Manager

0Rev:
Page 1 of 2

2-Pentonone 1000

Expires 12/2/2022
Prepared By Paul Campbell 12/10/2020

I011378
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Report of Certification

Expiration Date:
Matrix: Methanol (Purge & Trap Grade)

Ship Date:

Description: 2-Pentanone

Catalog Number: S-2986 EN191002016Lot No.

Storage Requirements:

Instructions for Use:

203 Norcross Ave. Metuchen, NJ 08840

www.spexcertiprep.com � E-mail: crmsales@spexcsp.com

Phone: 1-732-549-7144 � Fax 1-732-603-9647

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 (certified by DQS) 

and ISO 17025 (accredited by A2LA), and ISO 17034 (accredited by A2LA) quality system consistent with the 

following standards:

- ISO 9001: Quality management systems - Requirements
- ISO/IEC 17025: General requirements for the competence of testing                                

and calibration laboratories
- ISO 17034: General requirements for the competence of reference 

material producers
- ISO Guide 30: Reference Materials - Selected terms and definitions
- ISO Guide 31: Reference Materials - Contents of certificates and 

lables

- ISO Guide 35: Refernece Materials - General and Statistical 
principals for certification

- Guide to the Expression of Uncertainty in Measurement, 2008
- EURACHEM/CITAC Guide: Qualifying Uncertainty in Analytical  

Measurement - Third Edition
- NIST Technical Note 1297

Material Source:

All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per ISO guidelines.  Vendor 
identifications are proprietary, however sources of all materials used in the preparation and testing of SPEX CertiPrep CRMs are tracked and 
documented.  For assistance, please contact sales support at crmsales@spexcsp.com.

Method of Preparation:

SPEX CertiPrep Certified Reference Materials are not for any cosmetic, drug, or household application and are to be used only by qualified 
individuals who are trained in appropriate procedures.  No claims against SPEX CertiPrep of any kind whatsoever, whether based on breech of 
warranty, alleged negligence, or otherwise, with respect to this Reference Material shall be greater than the purchase price.  In no event shall 
SPEX CertiPrep be liable for any loss of profits or any incidental, special, or consequential damages.

Let material come to room temperature before use.  Check for precipitate and if necessary sonicate for one minute.  If compounds do not 
dissolve after one minute then sonicate further until the product is dissolved.  A clear appearance is acceptable.  The minimum recommended 
amount that should be removed from this vial is 5µL with a 25µL gas tight syringe.  All solutions should be thoroughly mixed, by shaking, prior to 
use.  All surfaces that come in contact with the solution must be thoroughly cleaned prior to use.  Dilutions should be performed only with Class 
A volumetric glassware.  

Clean laboratory procedures and techniques have been used throughout the preparation.  All materials, equipment, and analytical instrumentation 
have been qualified prior to use.  The highest purity solvents and Class A / calibrated volumetrics have been used in all preparations.

The homogeneity of this CRM has been confirmed by procedures consistent with ISO 17025, ISO 17034, and ASTM D6362-98 Appendix X2.  
Random, replicate samples of the final, packaged material have been analyzed to prove homogeneity in accordance with our internal procedure 
4300-HOMOGEN-1A.  This is consistent with the intended use of this CRM.  The Degree of Homogeneity, as expressed as maximum 
between-bottle variation, is 1.2%

Homogeneity:

The Certified value 'X' as listed on the reverse of this document is at the 95% level of confidence and can be expressed as: 
- X = x ± U where X=certified value, U=expanded uncertainty, x=property value
- U = kuc where k=2 is the coverage factor at the 95% confidence level
- uc = combined standard uncertainty obtained by combining the individual compound standard uncertainty components u i, where uc= ! ui²

Statistical Estimator and Confidence Limits:

Legal Notice:

To ensure the stability of the product once it arrives in your laboratory, please store this product in ambient conditions (18°C to 27°C). Note: 
Shipping conditions may differ from storage conditions. The EXPIRATION DATE is calculated from the SHIPPED DATE using our stability data and 
is applicable only if the product is stored under the laboratory specified conditions.

0Rev:
Page 2 of 2
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

Custom Standard

Product Number: CUS-1756

Lot Number: 0006580093 Expiration Date: 31-Jan-2023

Lot Issue Date: 30-Dec-2020

Certificate of Analysis

Product Name:

Description:

Matrix: methanol (methyl alcohol)

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 

17025, and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Analyte CAS# Analyte Lot Concentration ± Uncertainty

acrylonitrile 000107-13-1 RM16463 5020 25 µg/mL±

bromoethane 000074-96-4 RM00936 5023 25 µg/mL±

carbon disulfide 000075-15-0 RM08158 5019 25 µg/mL±

iodomethane 000074-88-4 RM14171 5023 25 µg/mL±

1,1,2-trichlorotrifluoroethane 000076-13-1 RM04848 5025 25 µg/mL±

trans-1,4-dichloro-2-butene 000110-57-6 RM13971 5019 25 µg/mL±

ISO 17034 Cert 

No. AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 2Page:

www.agilent.com/quality/

CSD-QA-015.1

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

Custom Mix

Expires 1/31/2023
Prepared By Paul Campbell 1/5/2021

J000092
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Certificate of Analysis

Product Number: CUS-1756 Lot Number: 0006580093

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

ISO 17034 Cert 

No. AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

2 of 2Page:

Sample lot approver: 

www.agilent.com/quality/

CSD-QA-015.1

250 Smith Street North Kingstown, Rhode Island 02852  www.agilent.com/quality
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system, and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

VOC Standard

Product Number: DWM-588-1

Lot Number: 0006518400 Expiration Date: 30-Apr-2023

Lot Issue Date: 09-Mar-2020

Certificate of Analysis

Product Name:

Description:

Analyte CAS# Analyte Lot Concentration ± Uncertainty

bromochloromethane 000074-97-5 RM00009 2006 10 µg/mL±

bromodichloromethane 000075-27-4 RM14215 2010 10 µg/mL±

bromoform 000075-25-2 RM07516 2006 10 µg/mL±

carbon tetrachloride 000056-23-5 RM07576 2009 10 µg/mL±

chloroform 000067-66-3 RM13988 2007 10 µg/mL±

dibromochloromethane 000124-48-1 RM14843 2005 10 µg/mL±

dibromomethane 000074-95-3 RM12878 2007 10 µg/mL±

methylene chloride 000075-09-2 RM09575 2008 10 µg/mL±

trichlorofluoromethane 000075-69-4 RM00017 2010 10 µg/mL±

1,2-dibromoethane 000106-93-4 RM00018 2007 10 µg/mL±

1,1-dichloroethane 000075-34-3 RM15556 2005 10 µg/mL±

1,2-dichloroethane 000107-06-2 RM04655 2010 10 µg/mL±

1,1-dichloroethene 000075-35-4 RM14486 2009 10 µg/mL±

cis-1,2-dichloroethene 000156-59-2 RM15008 2009 10 µg/mL±

trans-1,2-dichloroethene 000156-60-5 RM07565 2006 10 µg/mL±

1,1,1,2-tetrachloroethane 000630-20-6 RM12632 2009 10 µg/mL±

1,1,2,2-tetrachloroethane 000079-34-5 NT00390 2008 10 µg/mL±

ISO 17034 Cert No. 

AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 4Page:

www.agilent.com/quality/

CSD-QA-015.1

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

VOC mixture

Expires 4/30/2023
Prepared By Paul Campbell 1/5/2021

J000093
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Certificate of Analysis

Product Number: DWM-588-1 Lot Number: 0006518400

tetrachloroethene 000127-18-4 RM06491 2008 10 µg/mL±

1,1,1-trichloroethane 000071-55-6 RM15035 2010 10 µg/mL±

1,1,2-trichloroethane 000079-00-5 RM01175 2007 10 µg/mL±

trichloroethene 000079-01-6 RM00029 2010 10 µg/mL±

1,2-dibromo-3-chloropropane 000096-12-8 RM13666 2009 10 µg/mL±

1,2-dichloropropane 000078-87-5 RM12821 2008 10 µg/mL±

1,3-dichloropropane 000142-28-9 RM02080 2008 10 µg/mL±

2,2-dichloropropane 000594-20-7 RM12927 2005 10 µg/mL±

1,1-dichloropropene 000563-58-6 RM16247 2010 10 µg/mL±

cis-1,3-dichloropropene 010061-01-5 RM12891 2007 10 µg/mL±

trans-1,3-dichloropropene 010061-02-6 RM12254 2006 10 µg/mL±

hexachlorobutadiene 000087-68-3 RM09157 2005 10 µg/mL±

1,2,3-trichloropropane 000096-18-4 RM13082 2004 10 µg/mL±

naphthalene 000091-20-3 NT00970 2006 10 µg/mL±

benzene 000071-43-2 RM12931 2009 10 µg/mL±

n-butylbenzene 000104-51-8 RM03651 2008 10 µg/mL±

sec-butylbenzene 000135-98-8 RM10905 2005 10 µg/mL±

tert-butylbenzene 000098-06-6 RM14040 2007 10 µg/mL±

ethylbenzene 000100-41-4 RM12195 2006 10 µg/mL±

isopropylbenzene 000098-82-8 RM00835 2009 10 µg/mL±

4-isopropyltoluene 000099-87-6 RM09747 2009 10 µg/mL±

n-propylbenzene 000103-65-1 RM12785 2010 10 µg/mL±

ISO 17034 Cert No. 

AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

2 of 4Page:
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Certificate of Analysis

Product Number: DWM-588-1 Lot Number: 0006518400

Matrix: methanol (methyl alcohol)

styrene 000100-42-5 RM13393 2010 10 µg/mL±

toluene 000108-88-3 RM06650 2008 10 µg/mL±

1,2,4-trimethylbenzene 000095-63-6 RM06731 2002 10 µg/mL±

1,3,5-trimethylbenzene 000108-67-8 RM12905 2009 10 µg/mL±

o-xylene 000095-47-6 RM15639 2005 10 µg/mL±

m-xylene 000108-38-3 RM15919 2006 10 µg/mL±

p-xylene 000106-42-3 RM02647 2009 10 µg/mL±

1,4-dichlorobenzene 000106-46-7 RM12826 2009 10 µg/mL±

bromobenzene 000108-86-1 RM10227 2008 10 µg/mL±

chlorobenzene 000108-90-7 RM01874 2008 10 µg/mL±

2-chlorotoluene 000095-49-8 RM13774 2007 10 µg/mL±

4-chlorotoluene 000106-43-4 RM11750 2009 10 µg/mL±

1,2-dichlorobenzene 000095-50-1 RM13636 2005 10 µg/mL±

1,3-dichlorobenzene 000541-73-1 NT00356 2009 10 µg/mL±

1,2,3-trichlorobenzene 000087-61-6 RM10193 2007 10 µg/mL±

1,2,4-trichlorobenzene 000120-82-1 RM09454 2009 10 µg/mL±

bromomethane 000074-83-9 RM00064 2002 10 µg/mL±

chloroethane 000075-00-3 RM00065 2010 10 µg/mL±

chloromethane 000074-87-3 RM12571 2010 10 µg/mL±

dichlorodifluoromethane 000075-71-8 RM05289 2010 10 µg/mL±

vinyl chloride 000075-01-4 RM05458 2010 10 µg/mL±

ISO 17034 Cert No. 

AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026
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Certificate of Analysis

Product Number: DWM-588-1 Lot Number: 0006518400

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 17025, 

and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

ISO 17034 Cert No. 

AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system, and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

Methyl tert-Butyl Ether Standard

Product Number: STS-440-1

Lot Number: 0006555762 Expiration Date: 31-Aug-2022

Lot Issue Date: 19-Aug-2020

Certificate of Analysis

Product Name:

Description:

Matrix: methanol (methyl alcohol)

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 

17025, and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

Analyte CAS# Analyte Lot Concentration ± Uncertainty

tert-butylmethyl ether 001634-04-4 RM06568 2006 10 µg/mL±

ISO 17034 Cert 

No. AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 1Page:

Sample lot approver: 

www.agilent.com/quality/

CSD-QA-015.1

250 Smith Street North Kingstown, Rhode Island 02852  www.agilent.com/quality
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Prepared By Paul Campbell 1/5/2021
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SPEXertificate 
Certificate of Reference Material

®

Chemical Testing
Cert #2495.02

Reference Materials Producer
Cert #2495.01

This SPEXOrganics® Certified Reference Material, CRM, is intended primarily for use as a calibration standard or quality control 
standard for organic chromatography instrumentation such as GC, GC-MS, LC, and LC-MS. It can be employed in USEPA, ASTM 
and other methods relevant to the certified properties listed below.

Matrix: Methanol (Purge & Trap Grade)

Description: Vinyl acetate

Catalog Number: S-3800 CP201130003Lot No.

Ship Date:� -DQXDU\ ��, 2021�
Expiration Date:� -DQXDU\ ��, 2022

Compound PurityCAS # Labeled Certified�

Certified Compounds:

Uncertainty

108-05-4 1000 µg/mL 99% 988 µg/mL ± 35 µg/mLVinyl acetate

Final Solution Verification:

Date of Certification: Certifying Officer: ____________________________October 20, 2021

Final solution integrity verified by Gas Chromatography/Mass Spectrometry.  The mass spectrum of each compound was 
confirmed against the NIST mass spectral database.

� Certified concentration based on gravimetric weights and corrected for the purity of the compound(s) used to prepare the 

standard.  Analytical balance calibration is verified daily with C1 weight set #23-190006 which is registered with Atlantic Scale, and 
traceable to NIST and NJ Division of Weights and Measures.

This CRM is guaranteed stable and accurate to within the uncertainty listed for the certified value.  This includes uncertainty 
components due to preparation, homogeneity, short term and long term stability.  During the stated period of validity, the 
purchaser will be notified if this product is recalled due to any significant changes in the stability of the solution.  For further 
information, contact the Sales Support Department at crmsales@spexcsp.com.

Shannon Macieira, Operations Manager

* - Isomer ratios (when applicable) are an uncertified parameter.

0Rev:
Page 1 of 2

Vinyl Acetate 1000

Expires 1/14/2022
Prepared By Paul Campbell 1/20/2021

J000707
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Report of Certification

Expiration Date:
Matrix: Methanol (Purge & Trap Grade) Ship Date: October 20, 2021
Description: Vinyl acetate

Catalog Number: S-3800 CP201130003Lot No.

October 20, 2022

Storage Requirements:

Instructions for Use:

203 Norcross Ave. Metuchen, NJ 08840

www.spexcertp rep.com � E-mail: crmsales@spexcsp.com

Phone: 1-732-549-7144 � Fax 1-732-603-9647

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 (certified by DQS) 

and ISO 17025 (accredited by A2LA), and ISO 17034 (accredited by A2LA) quality system consistent with the 

following standards:

- ISO 9001: Quality management systems - Requirements
- ISO/IEC 17025: General requirements for the competence of testing                                

and calibration laboratories
- ISO 17034: General requirements for the competence of reference 

material producers
- ISO Guide 30: Reference Materials - Selected terms and definitions
- ISO Guide 31: Reference Materials - Contents of certificates and 

lables

- ISO Guide 35: Refernece Materials - General and Statistical 
principals for certification

- Guide to the Expression of Uncertainty in Measurement, 2008
- EURACHEM/CITAC Guide: Qualifying Uncertainty in Analytical  

Measurement - Third Edition
- NIST Technical Note 1297

Material Source:

All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per ISO guidelines.  Vendor identifications 
are proprietary, however sources of all materials used in the preparation and testing of SPEX CertiPrep CRMs are tracked and documented.  For 
assistance, please contact sales support at crmsales@spexcsp.com.

Method of Preparation:

SPEX CertiPrep Certified Reference Materials are not for any cosmetic, drug, or household application and are to be used only by qualified individuals 
who are trained in appropriate procedures.  No claims against SPEX CertiPrep of any kind whatsoever, whether based on breech of warranty, alleged 
negligence, or otherwise, with respect to this Reference Material shall be greater than the purchase price.  In no event shall SPEX CertiPrep be liable 
for any loss of profits or any incidental, special, or consequential damages.

Let material come to room temperature before use.  Check for precipitate and if necessary sonicate for one minute.  If compounds do not dissolve after 
one minute then sonicate further until the product is dissolved.  A clear appearance is acceptable.  The minimum recommended amount that should be 
removed from this vial is 5µL with a 25µL gas tight syringe.  All solutions should be thoroughly mixed, by shaking, prior to use.  All surfaces that come 
in contact with the solution must be thoroughly cleaned prior to use.  Dilutions should be performed only with Class A volumetric glassware .  

Clean laboratory procedures and techniques have been used throughout the preparation.  All materials, equipment, and analytical instrumentation have 
been qualified prior to use.  The highest purity solvents and Class A / calibrated volumetrics have been used in all preparations.

The homogeneity of this CRM has been confirmed by procedures consistent with ISO 17025, ISO 17034, and ASTM D6362-98 Appendix X2.  Random, 
replicate samples of the final, packaged material have been analyzed to prove homogeneity in accordance with our internal procedure 4300-HOMOGEN
-1A.  This is consistent with the intended use of this CRM.  The Degree of Homogeneity, as expressed as maximum between-bottle variation, is 1.2%

Homogeneity:

The Certified value 'X' as listed on the reverse of this document is at the 95% level of confidence and can be expressed as: 
- X = x ± U where X=certified value, U=expanded uncertainty, x=property value
- U = kuc where k=2 is the coverage factor at the 95% confidence level
- uc = combined standard uncertainty obtained by combining the individual compound standard uncertainty components u i, where uc= ! ui²

Statistical Estimator and Confidence Limits:

Legal Notice:

To ensure the stability of the product once it arrives in your laboratory , please store this product in a freezer (-35°C to -10°C). Note: Shipping conditions 
may differ from storage conditions. The EXPIRATION DATE is calculated from the SHIPPED DATE using our stability data and is applicable only if the 
product is stored under the laboratory specified conditions.

0Rev:
Page 2 of 2
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ISO 9001 QS Registered
ISO 17025-34-35-43 Accredited

Scopes: http://AbsoluteStandards.com
Comments

Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

CERTIFIED WEIGHT REPORT

Part Number: 19267 Solvent(s): Lot#

Lot Number: 030918 Methanol DS435

Description: p-Bromofluorobenzene 030918

EPA Method 502/524 Surrogate Standard #2 Formulated By: Jason Criscio DATE

Expiration Date: 030923

Recommended Storage: Refrigerate (4 ¼C)

Nominal Concentration (µg/mL): 2000 030918

NIST Test ID#: 2506734D 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas DATE

Weight(s) shown below were combined and diluted to (mL): 100.0 0.001 Flask Uncertainty

Expanded SDS Information

Lot Nominal Purity Uncertainty Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.)

Compound RM# Number Conc (µg/mL) (%) Purity Weight(g) Weight(g) Conc (µg/mL) (+/-) (µg/mL) CAS# OSHA PEL (TWA) LD50

1. p-Bromofluorobenzene 48 01127COV 2000 99 0.2 0.20204 0.20234 2002.9 8.2 460-00-4 N/A orl-rat 2700mg/kg
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Method: GC6MSD-1: Detector: Mass Selective Detector. Column: Vocol (60m X 0.25mm ID X 1.5µm Þlm thickness). Oven ProÞle: Temp. 1 = 35¡C (Time1=10min.), 

Temp. 2 = 200¡C (Time2=8.75 min.), Rate = 4¡C/min., Injector Temp.= 200¡C, Detector Temp. = 220¡C. Analyst: Candice Warren.

¥ The certiÞed value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.
¥ Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).
¥ Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated. 
¥ All Standards, after opening ampule, should be stored with caps tight and under appropriate laboratory conditions.
¥ Uncertainty Reference:  Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Result,"

NIST Technical Note 1297, U.S. Government Printing OfÞce, Washington, DC, (1994).

Printed: 6/1/2018, 2:08:03 PM1 of 219267Part # 030918Lot #

BFB stock

Expires 3/9/2023
Prepared By Paul Campbell 2/4/2021
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ISO 9001 QS Registered
ISO 17025-34-35-43 Accredited

Scopes: http://AbsoluteStandards.com
Comments

Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

PID RT

Name (min.)

p-Bromofluorobenzene 35.62

Printed: 6/1/2018, 2:08:03 PM2 of 219267Part # 030918Lot #
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Prepared By Paul Campbell 3/2/2021
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Vinyl Acetate

Expires 10/31/2022
Prepared By Paul Campbell 6/4/2021
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system, and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

1,2-Dichlorobenzene-d4 Standard

Product Number: STS-210-1

Lot Number: 0006552847 Expiration Date: 30-Sep-2024

Lot Issue Date: 11-Aug-2020

Certificate of Analysis

Product Name:

Description:

Matrix: methanol (methyl alcohol)

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 17025, 

and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

Analyte CAS# Analyte Lot Concentration ± Uncertainty

1,2-dichlorobenzene-d4 002199-69-1 RM11038 2002 10 µg/mL±

ISO 17034 Cert 

No. AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 1Page:

Sample lot approver: 

www.agilent.com/quality/

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

d4 1,2 Dichlorobenzene Stock

Expires 9/30/2024
Prepared By Paul Campbell 7/23/2021

J007623

Final Report 21I0294 10/21/2021 Page 174 of 797



&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

��3$.

/RW�1R��

���-XO�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO����&�������& ����%�6XUURJDWH�6ROXWLRQ��������PJ�/����[���PO

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

��EURPRIOXRUREHQ]HQH��%)%� �������� ���� �������3 ���� PJ�/������

GLEURPRIOXRURPHWKDQH ��������� �� ���������3 ���� PJ�/�������

����GLFKORURHWKDQH�G� ���������� ���� ���������3 ���� PJ�/������

WROXHQH�G
�

��������� ��� ��������3 ���� PJ�/�������

&HUWLILHG�%\�
-DUHG�%DOO

0DQXIDFWXUH�'DWH ���-XO�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

8260B Surrogate Solution

Expires 7/22/2026
Prepared By Paul Campbell 8/5/2021

J008077
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&RPSRXQG &$6�1R� 1HDW�0DWHULDO�/RW�1R� &RQFHQWUDWLRQ

���������

/RW�1R��

��2FW�����

([S��'DWH�6WRUDJH�

3�7�0HWKDQRO�����& .HWRQHV�6ROXWLRQ�������PJ�/����P/

6ROYHQW� 'HVFULSWLRQ�

������

&DWDORJ�1R��

&HUWLILFDWH�RI�$QDO\VLV

3XULW\����

3DJH���

����%�,QYHVWPHQW�'ULYH�1RUWK�&KDUOHVWRQ��6RXWK�&DUROLQD������

3KRQH���������������)D[���������������ZZZ�R�VL�FRP

'DWH�5HFHLYHG�
5HY �

,62�������$FFUHGLWHG�&KHPLFDO�7HVWLQJ�/DE
&HUW��1R���������

�RI

DFHWRQH ������� ���� ���������3 ���� PJ�/�������

��EXWDQRQH��0(.� ������� ���� ��������3 ���� PJ�/�������

��KH[DQRQH �������� ���� ���������3 ���� PJ�/�������

��PHWK\O���SHQWDQRQH��0,%.� �������� ���� �������3 ���� PJ�/�������

&HUWLILHG�%\�
0HOLVVD�:RUNRII

0DQXIDFWXUH�'DWH ��2FW�����

$OO�ZHLJKWV�DUH�WUDFHDEOH�WKURXJK�1��,��6��7��7HVW�1R����������������

&RQFHQWUDWLRQ��FRUUHFW�IRU�SXULW\��DQG�XQFHUWDLQW\������FRQILGHQFH��YDOXHV

OLVWHG�DUH�GHWHUPLQHG�JUDYLPHWULFOO\�

7KH�VWDWHG�XQFHUWDLQW\�LV�WKH�H[SDQGHG�XQFHUWDLQW\�ZLWK�D�FRYHUDJH�IDFWRU�RI

WZR�WR�JLYH�D�����FRQILGHQFH�OHYHO�

)ROORZ�DOO�VWRUDJH�UHTXLUHPHQWV��NHHS�WLJKWO\�FORVHG�ZKHQ�QRW�LQ�XVH�

DQG�XVH�JRRG�ODERUDWRU\�SUDFWLFHV�ZKHQ�KDQGOLQJ�

7KLV�5HIHUHQFH�0DWHULDO�ZDV�PDQXIDFWXUHG��SURGXFHG��DQG�RU�FHUWLILHG

XQGHU�D�TXDOLW\�PDQDJHPHQW�V\VWHP�WKDW�LV�DFFUHGLWHG�WR�,62������

DQG�,62�,(&�������

Ketones SS Stock

Expires 10/1/2025
Prepared By Paul Campbell 8/5/2021

J008079
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&RPPHQWV

$EVROXWH�6WDQGDUGV��,QF�
������������
ZZZ�DEVROXWHVWDQGDUGV�FRP

&HUWLILHG�5HIHUHQFH�0DWHULDO�&50
$1$%�,62�������$FFUHGLWHG
$5������&HUWLILFDWH�1XPEHU

KWWSV���$EVROXWHVWDQGDUGV�FRP

CERTIFIED WEIGHT REPORT

Part Number: 92579 Solvent(s): Lot#

Lot Number: 052319 Methanol DU230-US (90%)

Description: 2-Pentanone Water 011619 (10%) 052319

Formulated By: Eli Aliaga DATE

Expiration Date: 052324

Recommended Storage: Refrigerate (4 ¼C)

Nominal Concentration (µg/mL): 2000 052319

NIST Test ID#: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas DATE

Weight(s) shown below were combined and diluted to (mL): 25.0 0.002 Flask Uncertainty

Expanded SDS Information

Lot Nominal Purity Uncertainty Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.)

Compound RM# Number Conc (µg/mL) (%) Purity Weight(g) Weight(g) Conc (µg/mL) (+/-) µg/mL CAS# OSHA PEL (TWA) LD50

1. 2-Pentanone 1675 ER 07040KN 2000 99 0.2 0.05051 0.05060 2003.5 9.0 107-87-9 N/A N/A
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O

Method GC6MSD-1: Column: Vocol (60m X 0.25mm ID X 1.5µm Þlm thickness). Temp. 1 = 35¡C (10min.), Temp. 2 = 200¡C (8.75 min.), Rate = 4¡C/

min., Injector Temp. = 200¡C, Detector Temp. = 220¡C. Solvent Delay: 7 minutes.  Analysis performed by Candice Warren.

¥ The certiÞed value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.
¥ Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).
¥ Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated. 
¥ All Standards, after opening ampule, should be stored with caps tight and under appropriate laboratory conditions.
¥ Uncertainty Reference:  Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Result,"
NIST Technical Note 1297, U.S. Government Printing OfÞce, Washington, DC, (1994).

3ULQWHG����������������������30��RI�������3DUW�� ������/RW��

2-Pentonone 2000

Expires 5/23/2024
Prepared By Paul Campbell 8/9/2021

J008176
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&RPPHQWV

$EVROXWH�6WDQGDUGV��,QF�
������������
ZZZ�DEVROXWHVWDQGDUGV�FRP

&HUWLILHG�5HIHUHQFH�0DWHULDO�&50
$1$%�,62�������$FFUHGLWHG
$5������&HUWLILFDWH�1XPEHU

KWWSV���$EVROXWHVWDQGDUGV�FRP

PID RT

Name (min.)

2-Pentanone 21.65

3ULQWHG����������������������30��RI�������3DUW�� ������/RW��
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Expires 12/31/2023
Prepared By Paul Campbell 8/11/2021
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This analytical reference material (RM) was manufactured and verified in accordance with an ISO 9001 registered quality system and analyte 

concentrations were verified by an ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each 

analyte, determined gravimetrically, is listed below. 

Acrolein Standard

Product Number: AM-170-1

Lot Number: 0006622911 Expiration Date: 30-Nov-2021

Lot Issue Date: 26-Jul-2021

Certificate of Analysis

Product Name:

Description:

Matrix: methanol (methyl alcohol)

Storage Conditions: Store Frozen (-25° to -10°C).

Traceability:

The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, ISO 9001, ISO 17025, 

and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are calibrated against a NIST traceable 

thermometer in accordance with NIST Special Publication 1088.

Homogeneity:

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

Intended Use:

This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of instruments, validation of 

analytical methods, assessments of measurement methods, and continuing calibration verification.

Instructions for Use:

Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed without delay for 

the certified values to be valid within the stated uncertainties. 

Hazards:

Refer to the Safety Data Sheet on www.agilent.com for information regarding this RM. 

Expiration of Certification:

The certification of this RM is valid 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 nullified if the RM is damaged, contaminated, or otherwise modified. 

Maintenance of Certification:

If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

Analyte CAS# Analyte Lot Concentration ± Uncertainty

acrolein 000107-02-8 RM18390 100.1 0.5 µg/mL±

ISO 17034 Cert 

No. AR-1936

 ISO 17025 Cert 

No. AT-1937

RM was produced in accordance with  TUV USA Inc registered ISO 9001 Quality 

Management System. Cert # 56 100 18560026

1 of 1Page:

Sample lot approver: 

www.agilent.com/quality/

CSD-QA-015.1

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

Acrolein SCV

Expires 11/30/2021
Prepared By Lani Hertzog 8/23/2021
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@E-.5/PJ0</1)2(,2H+,/X,-5>1E9/2.36*)/3-+@1-*.E/X-1>/B+2EE/%/5+2EEX2),G

Q<%R*(%M"J,-$B7

 012H-+-1N/*L/1>,/@.*?,.,3/?)*3@(19/X>,./E1*),3/-./(*7?+-2.(,/X-1>/1>,/),(*77,.3,3/(*.3-1-*.E9/-E/5@2)2.1,,3/1>)*@5>/
1>,/,W?-)21-*./3-E?+2N,3/*./1>,/?)*3@(1/+2H,+/2.3/(,)1-L-(21,G/B*.12(1/R,E1,b/L*)/233-1-*.2+/*?,.,3/?)*3@(1/E12H-+-1N/
-.L*)721-*.9/X-1>/1>,/b.*X+,35,6@.3,)E12.3-.5/1>21/*?,./?)*3@(1/E12H-+-1N/-E/E@HO,(1/1*/1>,/E?,(-L-(/>2.3+-.5/2.3/
,.F-)*.7,.12+/(*.3-1-*.E/1*/X>-(>/1>,/?)*3@(1/-E/,W?*E,3G/M*)/N*@)/(*.F,.-,.(,/R,E1,b/E@??+-,E/3,2(1-F21,3/F-2+E/X-1>/
7*E1/E12.32)3E/?2(b,3/-./C7 8/27?@+,EG/82)5,)/F*+@7,/3,2(1-F21,3/F-2+E/2),/2F2-+2H+,/1>)*@5>/R,E1,b/2E/2/(@E1*7/
*)3,),3/-1,7G/%33-1-*.2++N9/R,E1,b/E,++E/]=]B0/L*)/1>,/?@)?*E,/*L/5+2EEX2),/3,2(1-F21-*./2E/(212+*5/.@7H,)/ &d"&9/
X>-(>/-.(+@3,E/(*7?+,1,/-.E1)@(1-*.EG

KC!AB/*)/(*+3,)/Q],,?/M),,T,)S

!&K%@5KC!C!/),FG :25,/ /*L/ 
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NWTPH-Dx

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results GC NWTPH-Dx 21I0294-01[Bookmark]

Form I MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TPH (Extractables) low level

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: 421J1931.DPrepared:

Analyzed:

09/20/21 10:10 09/27/21 11:34

10/19/21 21:36Preparation:

Initial/Final:

EPA 3510C SepF

BJI0737 SJJ0253

EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

21I0294-01 E

CAS NO. QCOMPOUND DILUTION DL RL(mg/L)

DRO Diesel Range Organics (C12-C24) 2.84 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES % REC QQC LIMITS(mg/L)ADDED:(mg/L)

o-Terphenyl 0.22500 97.1 50 - 1500.218
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NWTPH-Dx

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results GC NWTPH-Dx 21I0294-03[Bookmark]

Form I MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TPH (Extractables) low level

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: 421J1932.DPrepared:

Analyzed:

09/20/21 11:11 09/27/21 11:34

10/19/21 21:56Preparation:

Initial/Final:

EPA 3510C SepF

BJI0737 SJJ0253

EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

21I0294-03 E

CAS NO. QCOMPOUND DILUTION DL RL(mg/L)

DRO Diesel Range Organics (C12-C24) 4.62 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES % REC QQC LIMITS(mg/L)ADDED:(mg/L)

o-Terphenyl 0.22500 86.8 50 - 1500.195
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NWTPH-Dx

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results GC NWTPH-Dx 21I0294-05[Bookmark]

Form I MW-60_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TPH (Extractables) low level

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: 421J1933.DPrepared:

Analyzed:

09/20/21 11:30 09/27/21 11:34

10/19/21 22:16Preparation:

Initial/Final:

EPA 3510C SepF

BJI0737 SJJ0253

EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

21I0294-05 E

CAS NO. QCOMPOUND DILUTION DL RL(mg/L)

DRO Diesel Range Organics (C12-C24) 0.100 U 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES % REC QQC LIMITS(mg/L)ADDED:(mg/L)

o-Terphenyl 0.22500 96.7 50 - 1500.218
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NWTPH-Dx

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results GC NWTPH-Dx 21I0294-07[Bookmark]

Form I MW-55_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TPH (Extractables) low level

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: 421J1934.DPrepared:

Analyzed:

09/20/21 12:29 09/27/21 11:34

10/19/21 22:37Preparation:

Initial/Final:

EPA 3510C SepF

BJI0737 SJJ0253

EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

21I0294-07 E

CAS NO. QCOMPOUND DILUTION DL RL(mg/L)

DRO Diesel Range Organics (C12-C24) 0.100 U 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES % REC QQC LIMITS(mg/L)ADDED:(mg/L)

o-Terphenyl 0.22500 57.4 50 - 1500.129
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NWTPH-Dx

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results GC NWTPH-Dx 21I0294-09[Bookmark]

Form I MW-42_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TPH (Extractables) low level

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: 421J1935.DPrepared:

Analyzed:

09/20/21 12:35 09/27/21 11:34

10/19/21 22:57Preparation:

Initial/Final:

EPA 3510C SepF

BJI0737 SJJ0253

EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

21I0294-09 E

CAS NO. QCOMPOUND DILUTION DL RL(mg/L)

DRO Diesel Range Organics (C12-C24) 0.100 U 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES % REC QQC LIMITS(mg/L)ADDED:(mg/L)

o-Terphenyl 0.22500 106 50 - 1500.240
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NWTPH-Dx

ORGANIC ANALYSIS DATA SHEET

[Bookmark-1]Organic Results GC NWTPH-Dx 21I0294-11[Bookmark]

Form I MW-54_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

TPH (Extractables) low level

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch: Sequence:

Calibration:

Analytical Resources, LLC

GeoEngineers

Project: South State Street PRDI

SDG: 21I0294Water Laboratory ID:

File ID: 421J1936.DPrepared:

Analyzed:

09/20/21 13:54 09/27/21 11:34

10/19/21 23:17Preparation:

Initial/Final:

EPA 3510C SepF

BJI0737 SJJ0253

EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

21I0294-11 E

CAS NO. QCOMPOUND DILUTION DL RL(mg/L)

DRO Diesel Range Organics (C12-C24) 0.100 U 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES % REC QQC LIMITS(mg/L)ADDED:(mg/L)

o-Terphenyl 0.22500 102 50 - 1500.230
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[Bookmark_2]Prep Batch Summary BJI0737 NWTPH-Dx[Bookmark]

PREPARATION BATCH SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0737 Water EPA 3510C SepF

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 421J1931.D 09/27/21 11:34 Version

MW-24_092021 21I0294-03 421J1932.D 09/27/21 11:34 Version

MW-60_092021 21I0294-05 421J1933.D 09/27/21 11:34 Version

MW-55_092021 21I0294-07 421J1934.D 09/27/21 11:34 Version

MW-42_092021 21I0294-09 421J1935.D 09/27/21 11:34 Version

MW-54_092021 21I0294-11 421J1936.D 09/27/21 11:34 Version

Blank BJI0737-BLK1 421J1928.D 09/27/21 11:34

LCS BJI0737-BS1 421J1929.D 09/27/21 11:34

LCS Dup BJI0737-BSD1 421J1930.D 09/27/21 11:34
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[Bookmark_2]Organic Blank Results GC NWTPH-Dx BJI0737-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET Blank

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Matrix:

Sampled:

Solids:

Batch: Sequence: Calibration:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

Laboratory ID: File ID:BJI0737-BLK1 421J1928.D

Prepared: Analyzed:09/27/21 11:34 10/19/21 20:35

Preparation: Initial/Final:EPA 3510C SepF

BJI0737 SJJ0253 EJ00035

500 mL / 1 mL

Instrument: FID4 Column: RTX-1

Water

N/A

CAS NO. QCONC. (mg/L)COMPOUND DILUTION DL RL

DRO Diesel Range Organics (C12-C24) 0.100 U 0.033 0.1001

RRO Motor Oil Range Organics (C24-C38) 0.200 U 0.056 0.2001

SURROGATES ADDED (mg/L) % REC QQC LIMITSCONC. (mg/L)

o-Terphenyl 0.22500 1000.225 50 - 150
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[Bookmark_2]LCS/LCSD BJI0737 NWTPH-Dx[Bookmark]

LCS / LCS DUPLICATE RECOVERY
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

500 mL / 1 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0737

Water

EPA 3510C SepF

BJI0737-BS1

Analyzed: 10/19/21 20:56

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Diesel Range Organics (C12-C24) 56 - 1203.00 2.64 87.9

* Indicates values outside of QC limits

 

REC.

 

RPD

SPIKE

ADDED

(mg/L)

LCSD

CONCENTRATION

(mg/L)

LCSD

%

REC. #

 

%

RPD #

QC LIMITS

COMPOUND Q

56 - 1203.00 3.03 30Diesel Range Organics (C12-C24) 101 13.9

* Indicates values outside of QC limits
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[Bookmark_2]Initial Calibration ED00037 NWTPH-Dx[Bookmark]

NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

RFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RF RF RF RF RF

Diesel Range Organics 

(C12-C24)

50 185091.5 100 192889.4 250 190655.4 500 180854 186039.7 2500 1614581000

o-Terphenyl 9 255700.8 18 256232.4 45 251136.4 90 247098.2 257460.6 450 226439.8180
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RFRFRFRFRFRF

Motor Oil Range Organics 

(C24-C38)

100 134029.6 1000141072.4 500 129766.7250 128843.9 127391.32500 5000 127540.4
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

Compound

Level 13 Level 14 Level 15 Level 16 Level 17 Level 18
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

Compound

Level 19 Level 20 Level 21 Level 22 Level 23 Level 24

RFRFRFRFRFRF

Creosote Range Organics 

(C12-C22)

43842.26 36736.52 36068.84 42528.1 36907.96 38011.38100 250 500 1000 2500 5000
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

Compound

Level 25 Level 26 Level 27 Level 28 Level 29 Level 30
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

Compound

Level 31 Level 32 Level 33 Level 34 Level 35 Level 36

RFRFRFRFRFRF

Jet-A Range Organics 

(C10-C18)

500 191501.4
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

ED00037

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 04/13/2021 RTX-1Column (1):

Comments: CTO 4/19/21 Added A/S Creosote Curve

CTO 4/21/21 Added A/S LAI Bunker C

Mean RFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& LimitRF RSD

Diesel Range Organics (C12-C24) 6.2 RSD (20)182831.3

Motor Oil Range Organics (C24-C38) 4.0 RSD (20)131440.7

Jet-A Range Organics (C10-C18) 0.0 RSD (20)

Creosote Range Organics (C12-C22) 8.5 RSD (20)39015.84

o-Terphenyl 4.7 RSD (20)249011.4
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[Bookmark_2]Initial Calibration EI00027 NWTPH-Dx[Bookmark]

NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

RFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RF RF RF RF RF

Diesel Range Organics 

(C12-C24)

50 162230.6 100 164298.7 250 160828.4 500 159172.2 157401.2 2500 147718.51000

o-Terphenyl 9 167596 18 185306.8 45 192445.4 90 196703.9 199562.7 450 199296.1180
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

Compound

Level 13 Level 14 Level 15 Level 16 Level 17 Level 18
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

Compound

Level 19 Level 20 Level 21 Level 22 Level 23 Level 24

RFRFRFRFRFRF

Diesel Range Organics 

(C12-C24)
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

Compound

Level 25 Level 26 Level 27 Level 28 Level 29 Level 30

RFRFRFRFRFRF

Diesel Range Organics 

(C12-C24)
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

Compound

Level 31 Level 32 Level 33 Level 34 Level 35 Level 36

RFRFRFRFRFRF

Diesel Range Organics 

(C12-C24)
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EI00027

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 09/07/2021 RTX-1Column (1):

Mean RFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& LimitRF RSD

Diesel Range Organics (C12-C24) 3.7 RSD (20)158608.3

Diesel Range Organics (C12-C24) 3.7 RSD (20)158608.3

o-Terphenyl 6.5 RSD (20)190151.8
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[Bookmark_2]Initial Calibration EJ00035 NWTPH-Dx[Bookmark]

NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

RFCompound

Level 01 Level 02 Level 03 Level 04 Level 05 Level 06

RF RF RF RF RF

Diesel Range Organics 

(C12-C24)

Bunker C Range Organics 

(C10-C38)

100 59303.68 250 74029.6 500 72379.1 1000 74126.38 76328.4 5000 76731.142500
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

Compound

Level 07 Level 08 Level 09 Level 10 Level 11 Level 12

RFRFRFRFRFRF

Diesel Range Organics 

(C12-C24)
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

Compound

Level 13 Level 14 Level 15 Level 16 Level 17 Level 18

RFRFRFRFRFRF

Motor Oil Range Organics 

(C24-C38)

100 250 500 1000 2500 5000141072.4 134029.6 128843.9 129766.7 127391.3 127540.4
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

Compound

Level 19 Level 20 Level 21 Level 22 Level 23 Level 24

RFRFRFRFRFRF

Diesel Range Organics 

(C12-C24)

162230.6 164298.7 160828.4 159172.2 157401.2 147718.550 100 250 500 1000 2500

o-Terphenyl 167596 185306.8 192445.4 196703.9 199562.7 199296.19 18 45 90 180 450
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

Compound

Level 25 Level 26 Level 27 Level 28 Level 29 Level 30
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

Compound

Level 31 Level 32 Level 33 Level 34 Level 35 Level 36

RFRFRFRFRFRF

Diesel Range Organics 

(C12-C24)
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NWTPH-Dx

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00035

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

FID4

Calibration Date: 10/12/2021 RTX-1Column (1):

Mean RFCOMPOUND

Linear

COD

Quad

COD Q

Limit Type 

& LimitRF RSD

Diesel Range Organics (C12-C24) 3.7 RSD (20)158608.3

Diesel Range Organics (C12-C24) 3.7 RSD (20)158608.3

Motor Oil Range Organics (C24-C38) 4.0 RSD (20)131440.7

Bunker C Range Organics (C10-C38) 9.0 RSD (20)72149.72

o-Terphenyl 6.5 RSD (20)190151.8
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SECOND-SOURCE CALIBRATION VERIFICATION

NWTPH-Dx

[Bookmark_2]Calibration SCV ED00037 NWTPH-Dx[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Sequence Name:

Analytical Resources, LLC

GeoEngineers

ED00037

SJD0189

SJD0189-SCV1

21I0294

South State Street PRDI

I004025Standard ID:

DIESEL SCV

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(mg/L) (mg/L)

 30.00-1.7492500.00Diesel Range Organics (C12-C24)

* Indicates values outside of QC limits
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SECOND-SOURCE CALIBRATION VERIFICATION

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Sequence Name:

Analytical Resources, LLC

GeoEngineers

ED00037

SJD0189

SJD0189-SCV2

21I0294

South State Street PRDI

I004757Standard ID:

MOIL SCV

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(mg/L) (mg/L)

 30.00-8.29181000.0Motor Oil Range Organics (C24-C38)

* Indicates values outside of QC limits
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SECOND-SOURCE CALIBRATION VERIFICATION

NWTPH-Dx

[Bookmark_2]Calibration SCV EI00027 NWTPH-Dx[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Sequence Name:

Analytical Resources, LLC

GeoEngineers

EI00027

SJI0118

SJI0118-SCV1

21I0294

South State Street PRDI

J009677Standard ID:

DIESEL SCV

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(mg/L) (mg/L)

 30.001.9509500.00Diesel Range Organics (C12-C24)

* Indicates values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJD0260 NWTPH-Dx[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJD0260

ED00037

421D1561.D

FID4

SJD0260-ICV1

04/16/21

06:21

Sequence Name: DIESEL ICV

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

182439.2000A -0.2 +/-15499 182831.3000500.00Diesel Range Organics (C12-C24)

240625.8000A -3.3 +/-1587.0 249011.400090.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJD0260

ED00037

421D1562.D

FID4

SJD0260-ICV2

04/16/21

06:42

Sequence Name: MOIL ICV

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

155644.0000A 18.4 *+/-151180 131440.70001000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJD0260

ED00037

421D1563.D

FID4

SJD0260-ICV3

04/16/21

07:03

Sequence Name: A/S Creosote ICV

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

36759.2300A -5.8 +/-15942 39015.84001000.0Creosote Range Organics (C12-C22)

223885.7000A -10.1 +/-1580.9 249011.400090.000o-Terphenyl

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJH0325 NWTPH-Dx[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJH0325

ED00037

421H2514.D

FID4

SJH0325-ICV1

08/25/21

17:21

Sequence Name: DIESEL ICV

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

172442.1000A -5.7 +/-15472 182831.3000500.00Diesel Range Organics (C12-C24)

228178.8000A -8.3 +/-1582.5 249011.400090.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJH0325

ED00037

421H2515.D

FID4

SJH0325-ICV2

08/25/21

17:41

Sequence Name: MOIL ICV

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

133944.3000A 1.9 +/-151020 131440.70001000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJH0325

ED00037

421H2532.D

FID4

SJH0325-ICV3

08/25/21

23:24

Sequence Name: JET A

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

169508.6000A +/-15443 191501.4000500.00Jet-A Range Organics (C10-C18)

220595.6000A -11.4 +/-1579.7 249011.400090.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJH0325

ED00037

421H2517.D

FID4

SJH0325-ICV4

08/25/21

18:22

Sequence Name: AK103

04/13/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

124183.5000A -5.5 +/-15945 131440.70001000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

[Bookmark_2]Initial Calibration Verification SJJ0253 NWTPH-Dx[Bookmark]

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1906.D

FID4

SJJ0253-ICV1

10/19/21

13:10

Sequence Name: DIESEL ICV

10/12/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

142275.3000A -10.3 +/-15449 158608.3000500.00Diesel Range Organics (C12-C24)

180674.6000A -5.0 +/-1585.5 190151.800090.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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INITIAL CALIBRATION CHECK

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1907.D

FID4

SJJ0253-ICV2

10/19/21

13:30

Sequence Name: MOIL ICV

10/12/2021

COMPOUND TYPE ICV MIN ICV LIMITICV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

117956.0000A -10.3 +/-15897 131440.70001000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits
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[Bookmark_2]Calibration Verification ED00037 NWTPH-Dx[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJD0189

ED00037

421D1315.D

FID4

SJD0189-SCV1

04/13/21

15:37

Sequence Name: DIESEL SCV

04/13/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

179727.9A -1.7 +/-30492 182831.3500.00Diesel Range Organics (C12-C24)

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJD0189

ED00037

421D1322.D

FID4

SJD0189-SCV2

04/13/21

18:07

Sequence Name: MOIL SCV

04/13/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

120611.9A -8.2 +/-30918 131440.71000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits
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[Bookmark_2]Calibration Verification ED00037 NWTPH-Dx[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJD0260

ED00037

421D1577.D

FID4

SJD0260-CCV1

04/16/21

11:57

Sequence Name: DIESEL CCV

04/13/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

188269A 3.0 +/-15515 182831.3500.00Diesel Range Organics (C12-C24)

249451.7A 0.2 +/-1590.2 249011.490.000o-Terphenyl

* Values outside of QC limits
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[Bookmark_2]Calibration Verification ED00037 NWTPH-Dx[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJH0325

ED00037

421H2530.D

FID4

SJH0325-CCV1

08/25/21

22:43

Sequence Name: DIESEL CCV

04/13/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

181336.9A -0.8 +/-15496 182831.3500.00Diesel Range Organics (C12-C24)

237658.4A -4.6 +/-1585.9 249011.490.000o-Terphenyl

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EI00027 NWTPH-Dx[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SECOND-SOURCE

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJI0118

EI00027

421I0718.D

FID4

SJI0118-SCV1

09/07/21

22:36

Sequence Name: DIESEL SCV

09/07/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

161595.1A 1.9 +/-30509 158608.3500.00Diesel Range Organics (C12-C24)

* Values outside of QC limits
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[Bookmark_2]Calibration Verification EJ00035 NWTPH-Dx[Bookmark]

CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1923.D

FID4

SJJ0253-CCV1

10/19/21

18:54

Sequence Name: DIESEL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

141771.7A -10.6 +/-15447 158608.3500.00Diesel Range Organics (C12-C24)

179435.8A -5.7 +/-1584.9 190151.890.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1924.D

FID4

SJJ0253-CCV2

10/19/21

19:15

Sequence Name: MOIL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

120963.5A -8.0 +/-15920 131440.71000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1938.D

FID4

SJJ0253-CCV3

10/20/21

23:57

Sequence Name: DIESEL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

144973.2A -8.6 +/-15457 158608.3500.00Diesel Range Organics (C12-C24)

184891.4A -2.8 +/-1587.5 190151.890.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1939.D

FID4

SJJ0253-CCV4

10/20/21

00:17

Sequence Name: MOIL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

129154.9A -1.7 +/-15983 131440.71000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1952.D

FID4

SJJ0253-CCV5

10/20/21

04:39

Sequence Name: DIESEL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

152686.2A -3.7 +/-15481 158608.3500.00Diesel Range Organics (C12-C24)

194054.8A 2.0 +/-1591.8 190151.890.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1953.D

FID4

SJJ0253-CCV6

10/20/21

04:59

Sequence Name: MOIL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

130239.6A -0.9 +/-15991 131440.71000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1966.D

FID4

SJJ0253-CCV7

10/20/21

09:20

Sequence Name: DIESEL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

160999.1A 1.5 +/-15508 158608.3500.00Diesel Range Organics (C12-C24)

198514.4A 4.4 +/-1594.0 190151.890.000o-Terphenyl

* Values outside of QC limits

* Values outside of QC limits
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CONTINUING CALIBRATION CHECK
NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Instrument ID:

Lab File ID:

Client:

Laboratory:

Sequence: Injection Date:

Project:

SDG:

Injection Time:Lab Sample ID:

Calibration:

Calibration Date:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

SJJ0253

EJ00035

421J1967.D

FID4

SJJ0253-CCV8

10/20/21

09:41

Sequence Name: MOIL CCV

10/12/2021

(RF)

COMPOUND TYPE CCV MIN CCV LIMITCCV ICAL

CONC. (mg/L) % DRIFT/DIFFRESPONSE FACTOR

STD

136016.9A 3.5 +/-151030 131440.71000.0Motor Oil Range Organics (C24-C38)

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJD0189 FID4

ED00037

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Retention Time Standard SJD0189-IBL1 421D1307.D 04/13/21 12:46NA

Instrument Blank SJD0189-IBL2 421D1308.D 04/13/21 13:07NA

DIESEL 50 SJD0189-CAL1 421D1309.D 04/13/21 13:29NA

DIESEL 100 SJD0189-CAL2 421D1310.D 04/13/21 13:50NA

DIESEL 250 SJD0189-CAL3 421D1311.D 04/13/21 14:11NA

DIESEL 500 SJD0189-CAL4 421D1312.D 04/13/21 14:33NA

DIESEL 1000 SJD0189-CAL5 421D1313.D 04/13/21 14:54NA

DIESEL 2500 SJD0189-CAL6 421D1314.D 04/13/21 15:16NA

DIESEL SCV SJD0189-SCV1 421D1315.D 04/13/21 15:37NA

MOIL 100 SJD0189-CAL7 421D1316.D 04/13/21 15:59NA

MOIL 250 SJD0189-CAL8 421D1317.D 04/13/21 16:20NA

MOIL 500 SJD0189-CAL9 421D1318.D 04/13/21 16:42NA

MOIL 1000 SJD0189-CALA 421D1319.D 04/13/21 17:03NA

MOIL 2500 SJD0189-CALB 421D1320.D 04/13/21 17:24NA

MOIL 5000 SJD0189-CALC 421D1321.D 04/13/21 17:46NA

MOIL SCV SJD0189-SCV2 421D1322.D 04/13/21 18:07NA

AK103 100 SJD0189-CALD 421D1323.D 04/13/21 18:28NA

AK103 250 SJD0189-CALE 421D1324.D 04/13/21 18:50NA

AK103 500 SJD0189-CALF 421D1325.D 04/13/21 19:11NA

AK103 1000 SJD0189-CALG 421D1326.D 04/13/21 19:32NA

AK103 2500 SJD0189-CALH 421D1327.D 04/13/21 19:53NA

AK103 5000 SJD0189-CALI 421D1328.D 04/13/21 20:14NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJD0260 FID4

ED00037

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Retention Time Standard SJD0260-IBL1 421D1553.D 04/16/21 03:34NA

Instrument Blank SJD0260-IBL2 421D1554.D 04/16/21 03:55NA

A/S CREOSOTE 100 SJD0260-CAL1 421D1555.D 04/16/21 04:16NA

A/S CREOSOTE 250 SJD0260-CAL2 421D1556.D 04/16/21 04:37NA

A/S CREOSOTE 500 SJD0260-CAL3 421D1557.D 04/16/21 04:57NA

A/S CREOSOTE 1000 SJD0260-CAL4 421D1558.D 04/16/21 05:18NA

A/S CREOSOTE 2500 SJD0260-CAL5 421D1559.D 04/16/21 05:39NA

A/S CREOSOTE 5000 SJD0260-CAL6 421D1560.D 04/16/21 06:00NA

DIESEL ICV SJD0260-ICV1 421D1561.D 04/16/21 06:21NA

MOIL ICV SJD0260-ICV2 421D1562.D 04/16/21 06:42NA

A/S Creosote ICV SJD0260-ICV3 421D1563.D 04/16/21 07:03NA

ZZZZZ BJC0355-BLK1 421D1564.D 04/16/21 07:24Water

ZZZZZ BJC0355-BS1 421D1565.D 04/16/21 07:45Water

ZZZZZ BJC0355-BSD1 421D1566.D 04/16/21 08:06Water

ZZZZZ 21C0181-02RE1 421D1567.D 04/16/21 08:27Water

ZZZZZ 21C0181-03RE1 421D1568.D 04/16/21 08:48Water

ZZZZZ 21C0181-04RE1 421D1569.D 04/16/21 09:09Water

ZZZZZ 21C0181-05RE1 421D1570.D 04/16/21 09:30Water

ZZZZZ 21C0181-06RE1 421D1571.D 04/16/21 09:51Water

ZZZZZ 21C0181-07RE1 421D1572.D 04/16/21 10:12Water

ZZZZZ 21C0181-08RE1 421D1573.D 04/16/21 10:33Water

ZZZZZ 21C0181-09RE1 421D1574.D 04/16/21 10:54Water

ZZZZZ 21C0181-10RE1 421D1575.D 04/16/21 11:15Water

ZZZZZ 21C0181-11RE2 421D1576.D 04/16/21 11:36Water

DIESEL CCV SJD0260-CCV1 421D1577.D 04/16/21 11:57NA

MOIL CCV SJD0260-CCV2 421D1578.D 04/16/21 12:18NA

A/S CRESOTE CCV SJD0260-CCV3 421D1579.D 04/16/21 12:39NA

ZZZZZ 21C0181-12RE1 421D1580.D 04/16/21 13:00Water

ZZZZZ 21C0181-13RE1 421D1581.D 04/16/21 13:21Water

Final Report 21I0294 10/21/2021 Page 242 of 797



ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJD0260 FID4

ED00037

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

ZZZZZ 21C0181-14RE1 421D1582.D 04/16/21 13:42Water

ZZZZZ 21C0181-15RE2 421D1584.D 04/16/21 14:24Water

ZZZZZ 21C0181-16RE1 421D1585.D 04/16/21 14:45Water

DIESEL CCV SJD0260-CCV4 421D1586.D 04/16/21 15:06NA

MOIL CCV SJD0260-CCV5 421D1587.D 04/16/21 15:28NA

A/S CRESOTE CCV SJD0260-CCV6 421D1588.D 04/16/21 15:49NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJH0325 FID4

ED00037

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Retention Time Standard SJH0325-IBL1 421H2503A.D 08/25/21 13:15NA

Instrument Blank SJH0325-IBL2 421H2504A.D 08/25/21 13:36NA

DIESEL ICV SJH0325-ICV1 421H2514.D 08/25/21 17:21NA

MOIL ICV SJH0325-ICV2 421H2515.D 08/25/21 17:41NA

JETA SJH0325-CAL1 421H2516.D 08/25/21 18:01NA

AK103 SJH0325-ICV4 421H2517.D 08/25/21 18:22NA

ZZZZZ BJH0396-BLK1 421H2518.D 08/25/21 18:42Water

ZZZZZ BJH0396-BS1 421H2519.D 08/25/21 19:02Water

ZZZZZ BJH0396-BSD1 421H2520.D 08/25/21 19:22Water

ZZZZZ 21H0113-01 421H2521.D 08/25/21 19:42Water

ZZZZZ 21H0113-02 421H2522.D 08/25/21 20:02Water

ZZZZZ 21H0113-03 421H2523.D 08/25/21 20:23Water

ZZZZZ 21H0113-04 421H2524.D 08/25/21 20:43Water

ZZZZZ 21H0167-01 421H2525.D 08/25/21 21:03Water

ZZZZZ 21H0179-01 421H2526.D 08/25/21 21:23Water

DIESEL CCV SJH0325-CCV1 421H2530.D 08/25/21 22:43NA

MOIL CCV SJH0325-CCV2 421H2531.D 08/25/21 23:04NA

JET A SJH0325-ICV3 421H2532.D 08/25/21 23:24NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0118 FID4

EI00027

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Retention Time Standard SJI0118-IBL1 421I0710.D 09/07/21 19:55NA

Instrument Blank SJI0118-IBL2 421I0711.D 09/07/21 20:15NA

Diesel 50 SJI0118-CAL1 421I0712.D 09/07/21 20:35NA

Diesel 100 SJI0118-CAL2 421I0713.D 09/07/21 20:55NA

Diesel 250 SJI0118-CAL3 421I0714.D 09/07/21 21:15NA

Diesel 500 SJI0118-CAL4 421I0715.D 09/07/21 21:35NA

Diesel 1000 SJI0118-CAL5 421I0716.D 09/07/21 21:55NA

Diesel 2500 SJI0118-CAL6 421I0717.D 09/07/21 22:15NA

DIESEL SCV SJI0118-SCV1 421I0718.D 09/07/21 22:36NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0166 FID4

EJ00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Retention Time Standard SJJ0166-IBL1 421J1203.D 10/12/21 12:18NA

Instrument Blank SJJ0166-IBL2 421J1204.D 10/12/21 12:39NA

Bunker C 100 NO A/S SJJ0166-CAL1 421J1207.D 10/12/21 13:39NA

Bunker C 250 NO A/S SJJ0166-CAL2 421J1208.D 10/12/21 13:59NA

Bunker C 500 NO A/S SJJ0166-CAL3 421J1209.D 10/12/21 14:19NA

Bunker C 1000 NO A/S SJJ0166-CAL4 421J1210.D 10/12/21 14:39NA

Bunker C 2500 NO A/S SJJ0166-CAL5 421J1211.D 10/12/21 15:00NA

Bunker C 5000 NO A/S SJJ0166-CAL6 421J1212.D 10/12/21 15:20NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0253 FID4

EJ00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Retention Time Standard SJJ0253-IBL1 421J1904.D 10/19/21 12:30NA

Instrument Blank SJJ0253-IBL2 421J1905.D 10/19/21 12:50NA

DIESEL ICV SJJ0253-ICV1 421J1906.D 10/19/21 13:10NA

MOIL ICV SJJ0253-ICV2 421J1907.D 10/19/21 13:30NA

ZZZZZ BJI0741-BLK1 421J1908.D 10/19/21 13:51Water

ZZZZZ BJI0741-BS1 421J1909.D 10/19/21 14:11Water

ZZZZZ BJI0741-BSD1 421J1910.D 10/19/21 14:31Water

ZZZZZ 21I0344-02 421J1911.D 10/19/21 14:51Water

ZZZZZ 21I0344-03 421J1912.D 10/19/21 15:12Water

ZZZZZ 21I0344-04 421J1913.D 10/19/21 15:32Water

ZZZZZ 21I0344-05 421J1914.D 10/19/21 15:52Water

ZZZZZ 21I0344-06 421J1915.D 10/19/21 16:12Water

ZZZZZ 21I0344-07 421J1916.D 10/19/21 16:33Water

ZZZZZ 21I0344-08 421J1917.D 10/19/21 16:53Water

ZZZZZ 21I0344-09 421J1920.D 10/19/21 17:54Water

ZZZZZ 21I0344-10 421J1921.D 10/19/21 18:14Water

ZZZZZ 21I0344-11 421J1922.D 10/19/21 18:34Water

DIESEL CCV SJJ0253-CCV1 421J1923.D 10/19/21 18:54NA

MOIL CCV SJJ0253-CCV2 421J1924.D 10/19/21 19:15NA

ZZZZZ 21I0344-12 421J1925.D 10/19/21 19:35Water

ZZZZZ 21I0344-13 421J1926.D 10/19/21 19:55Water

ZZZZZ 21I0344-14 421J1927.D 10/19/21 20:15Water

Blank BJI0737-BLK1 421J1928.D 10/19/21 20:35Water

LCS BJI0737-BS1 421J1929.D 10/19/21 20:56Water

LCS Dup BJI0737-BSD1 421J1930.D 10/19/21 21:16Water

MW-28_092021 21I0294-01 421J1931.D 10/19/21 21:36Water

MW-24_092021 21I0294-03 421J1932.D 10/19/21 21:56Water

MW-60_092021 21I0294-05 421J1933.D 10/19/21 22:16Water

MW-55_092021 21I0294-07 421J1934.D 10/19/21 22:37Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0253 FID4

EJ00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MW-42_092021 21I0294-09 421J1935.D 10/19/21 22:57Water

MW-54_092021 21I0294-11 421J1936.D 10/19/21 23:17Water

ZZZZZ 21I0305-01 421J1937.D 10/19/21 23:37Water

MOIL CCV SJJ0253-CCV4 421J1939.D 10/20/21 00:17NA

ZZZZZ 21I0305-02 421J1940.D 10/20/21 00:38Water

ZZZZZ 21I0305-03 421J1941.D 10/20/21 00:58Water

ZZZZZ 21I0305-04 421J1942.D 10/20/21 01:18Water

ZZZZZ BJJ0488-BLK1 421J1943.D 10/20/21 01:38Water

ZZZZZ BJJ0488-BS1 421J1944.D 10/20/21 01:58Water

ZZZZZ BJJ0488-BSD1 421J1945.D 10/20/21 02:18Water

ZZZZZ 21J0229-03 421J1946.D 10/20/21 02:38Water

ZZZZZ 21J0229-04 421J1947.D 10/20/21 02:58Water

ZZZZZ 21J0229-05 421J1948.D 10/20/21 03:18Water

ZZZZZ 21J0241-01 421J1949.D 10/20/21 03:39Water

ZZZZZ 21J0241-02 421J1950.D 10/20/21 03:59Water

ZZZZZ 21J0241-04 421J1951.D 10/20/21 04:19Water

DIESEL CCV SJJ0253-CCV5 421J1952.D 10/20/21 04:39NA

MOIL CCV SJJ0253-CCV6 421J1953.D 10/20/21 04:59NA

ZZZZZ BJI0739-BLK1 421J1954.D 10/20/21 05:19Water

ZZZZZ BJI0739-BS1 421J1955.D 10/20/21 05:39Water

ZZZZZ BJI0739-BSD1 421J1956.D 10/20/21 05:59Water

ZZZZZ 21I0329-01 421J1957.D 10/20/21 06:19Water

ZZZZZ 21I0329-02 421J1958.D 10/20/21 06:39Water

ZZZZZ 21I0329-03 421J1959.D 10/20/21 06:59Water

ZZZZZ 21I0329-04 421J1960.D 10/20/21 07:20Water

ZZZZZ 21I0329-05 421J1961.D 10/20/21 07:40Water

ZZZZZ 21I0329-06 421J1962.D 10/20/21 08:00Water

DIESEL CCV SJJ0253-CCV7 421J1966.D 10/20/21 09:20NA

MOIL CCV SJJ0253-CCV8 421J1967.D 10/20/21 09:41NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

NWTPH-Dx

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0253 FID4

EJ00035

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

DIESEL CCV SJJ0253-CCV3 421J1938.D 10/20/21 23:57NA
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[Bookmark_2]Surrogate and Retention Time Summary SJD0260 NWTPH-Dx[Bookmark]

NWTPH-Dx

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJD0260 FID4

ED00037

21I0294

Calibration Date: 04/13/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SURROGATE  RECOVERY AND RT SUMMARY

Surrogate

Compound

Spike Level 

mg/L Recovery

%

RT

Calibration

Mean RT

Recovery

Limits RT Diff Limit

RT Diff

Q

SJD0260-ICV1 (Water) Lab File ID: 421D1561.D Analyzed: 04/16/21 06:21

o-Terphenyl 90.000 96.7 6.12 6.1385 - 115 -0.0100 N/A

SJD0260-ICV3 (Water) Lab File ID: 421D1563.D Analyzed: 04/16/21 07:03

o-Terphenyl 90.000 89.9 6.12 6.1385 - 115 -0.0100 N/A

SJD0260-CCV1 (Water) Lab File ID: 421D1577.D Analyzed: 04/16/21 11:57

o-Terphenyl 90.000 100 6.12 6.1385 - 115 -0.0100 N/A
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[Bookmark_2]Surrogate and Retention Time Summary SJH0325 NWTPH-Dx[Bookmark]

NWTPH-Dx

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJH0325 FID4

ED00037

21I0294

Calibration Date: 04/13/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SURROGATE  RECOVERY AND RT SUMMARY

Surrogate

Compound

Spike Level 

mg/L Recovery

%

RT

Calibration

Mean RT

Recovery

Limits RT Diff Limit

RT Diff

Q

SJH0325-ICV1 (Water) Lab File ID: 421H2514.D Analyzed: 08/25/21 17:21

o-Terphenyl 90.000 91.7 6.01 6.1385 - 115 -0.1200 N/A

SJH0325-CCV1 (Water) Lab File ID: 421H2530.D Analyzed: 08/25/21 22:43

o-Terphenyl 90.000 95.4 6.01 6.1385 - 115 -0.1200 N/A

SJH0325-ICV3 (Water) Lab File ID: 421H2532.D Analyzed: 08/25/21 23:24

o-Terphenyl 90.000 88.6 6 6.1385 - 115 -0.1300 N/A
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[Bookmark_2]Surrogate and Retention Time Summary SJJ0253 NWTPH-Dx[Bookmark]

NWTPH-Dx

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJJ0253 FID4

EJ00035

21I0294

Calibration Date: 10/12/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SURROGATE  RECOVERY AND RT SUMMARY

Surrogate

Compound

Spike Level 

mg/L Recovery

%

RT

Calibration

Mean RT

Recovery

Limits RT Diff Limit

RT Diff

Q

SJJ0253-IBL1 (Water) Lab File ID: 421J1904.D Analyzed: 10/19/21 12:30

o-Terphenyl 100.00 99.5 5.92 6.00166750 - 150 -0.0817 N/A

SJJ0253-IBL2 (Water) Lab File ID: 421J1905.D Analyzed: 10/19/21 12:50

o-Terphenyl 100.00 93.0 5.92 6.00166750 - 150 -0.0817 N/A

SJJ0253-ICV1 (Water) Lab File ID: 421J1906.D Analyzed: 10/19/21 13:10

o-Terphenyl 90.000 95.0 5.92 6.00166785 - 115 -0.0817 N/A

SJJ0253-CCV1 (Water) Lab File ID: 421J1923.D Analyzed: 10/19/21 18:54

o-Terphenyl 90.000 94.3 5.92 6.00166785 - 115 -0.0817 N/A

BJI0737-BLK1 (Water) Lab File ID: 421J1928.D Analyzed: 10/19/21 20:35

o-Terphenyl 0.22500 100 5.92 6.00166750 - 150 -0.0817 N/A

BJI0737-BS1 (Water) Lab File ID: 421J1929.D Analyzed: 10/19/21 20:56

o-Terphenyl 0.22500 103 5.93 6.00166750 - 150 -0.0717 N/A

BJI0737-BSD1 (Water) Lab File ID: 421J1930.D Analyzed: 10/19/21 21:16

o-Terphenyl 0.22500 113 5.93 6.00166750 - 150 -0.0717 N/A

21I0294-01 (Water) Lab File ID: 421J1931.D Analyzed: 10/19/21 21:36

o-Terphenyl 0.22500 97.1 5.93 6.00166750 - 150 -0.0717 N/A

21I0294-03 (Water) Lab File ID: 421J1932.D Analyzed: 10/19/21 21:56

o-Terphenyl 0.22500 86.8 5.92 6.00166750 - 150 -0.0817 N/A

21I0294-05 (Water) Lab File ID: 421J1933.D Analyzed: 10/19/21 22:16

o-Terphenyl 0.22500 96.7 5.92 6.00166750 - 150 -0.0817 N/A

21I0294-07 (Water) Lab File ID: 421J1934.D Analyzed: 10/19/21 22:37

o-Terphenyl 0.22500 57.4 5.92 6.00166750 - 150 -0.0817 N/A

21I0294-09 (Water) Lab File ID: 421J1935.D Analyzed: 10/19/21 22:57

o-Terphenyl 0.22500 106 5.93 6.00166750 - 150 -0.0717 N/A

21I0294-11 (Water) Lab File ID: 421J1936.D Analyzed: 10/19/21 23:17

o-Terphenyl 0.22500 102 5.92 6.00166750 - 150 -0.0817 N/A
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NWTPH-Dx

Laboratory: SDG/WO:

Project:

Instrument:Sequence:

Client:

Calibration:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

SJJ0253 FID4

EJ00035

21I0294

Calibration Date: 09/07/2021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SURROGATE  RECOVERY AND RT SUMMARY

Surrogate

Compound

Spike Level 

mg/L Recovery

%

RT

Calibration

Mean RT

Recovery

Limits RT Diff Limit

RT Diff

Q

SJJ0253-CCV5 (Water) Lab File ID: 421J1952.D Analyzed: 10/20/21 04:39

o-Terphenyl 90.000 102 5.92 6.00166785 - 115 -0.0817 N/A

SJJ0253-CCV7 (Water) Lab File ID: 421J1966.D Analyzed: 10/20/21 09:20

o-Terphenyl 90.000 104 5.92 6.00166785 - 115 -0.0817 N/A

SJJ0253-CCV3 (Water) Lab File ID: 421J1938.D Analyzed: 10/20/21 23:57

o-Terphenyl 90.000 97.2 5.92 6.00166785 - 115 -0.0817 N/A
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[Bookmark_2]Hold Time Summary NWTPH-Dx[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: NWTPH-Dx

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 7  40 22

09/20/21

10:10

09/21/21

15:38

09/27/21

11:34

10/19/21
21:3621I0294-01

 7

MW-24_092021
 7  40 22

09/20/21

11:11

09/21/21

15:38

09/27/21

11:34

10/19/21
21:5621I0294-03

 7

MW-60_092021
 7  40 22

09/20/21

11:30

09/21/21

15:38

09/27/21

11:34

10/19/21
22:1621I0294-05

 7

MW-55_092021
 7  40 22

09/20/21

12:29

09/21/21

15:38

09/27/21

11:34

10/19/21
22:3721I0294-07

 6

MW-42_092021
 7  40 22

09/20/21

12:35

09/21/21

15:38

09/27/21

11:34

10/19/21
22:5721I0294-09

 6

MW-54_092021
 7  40 22

09/20/21

13:54

09/21/21

15:38

09/27/21

11:34

10/19/21
23:1721I0294-11

 6

* Indicates hold time exceedance.

Final Report 21I0294 10/21/2021 Page 254 of 797



[Bookmark_2]MDL/MRL Summary NWTPH-Dx[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

NWTPH-Dx

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Solid

21I0294

South State Street PRDI

FID4

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

2.34 mg/kgDiesel Range Organics (C12-C24) 5.00

2.99 mg/kgMotor Oil Range Organics (C24-C38) 10.0
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Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

NWTPH-Dx

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

FID4

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.033 mg/LDiesel Range Organics (C12-C24) 0.100

0.056 mg/LMotor Oil Range Organics (C24-C38) 0.200
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TPHD MOIL Cheveron Stock 30W

Expires 7/20/2020
Prepared By Jonathon Walter 7/20/2010

B000124
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TPHD MOIL Valvoline 30W

Expires 5/13/2039
Prepared By Jonathon Walter 5/13/2011

B000146
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Product Number: 263842

Batch Number: MKBL2826V

Brand: ALDRICH

CAS Number: 638-68-6

MDL Number: MFCD00009410

Formula: C30H62

Formula Weight: 422.81 g/mol

Quality Release Date: 20 JUN 2012

Test Specification Result________________________________________________________________________

Appearance (Color) White White

Appearance (Form) Conforms to Requirements Flakes

Flakes or Crystalline Flakes

Melting Point 65.0 - 69.0 °C 65.7 °C

Infrared spectrum Conforms to Structure Conforms

Purity (GC)                             > 97.5 % 98.1 %_________________________________________________________________________

Jamie Gleason, Manager

Quality Control

Milwaukee, Wisconsin  US

Certificate of Analysis

Version Number: 1

3050 Spruce Street, Saint Louis, MO 63103, USA

Website:  www.sigmaaldrich.com

Email USA:      techserv@sial.com

Outside USA:  eurtechserv@sial.com

Page 1 of 1

Product Name:

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information

contained in this publication.  The current Specification sheet may be available at Sigma-Aldrich.com.  For further inquiries, please contact

Technical Service.  Purchaser must determine the suitability of the product for its particular use.  See reverse side of invoice or packing

slip for additional terms and conditions of sale.

TPHD Triacontane NEAT

Expires 2/15/2030
Prepared By Van Spohn 8/19/2014

C003092
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Product No.: A19680 

Product: o-Terphenyl, 98%

Lot No.:  10114703 

Appearance White, crystalline
powder 

Melting point 55.0-55.9ºC 

Assay (GC) 99.9+ % 

This document has been electronically generated and does not require a signature. 

Certificate of analysis

Order our products online www.alfa.com

TPHD O-Terphenyl Neat

Expires 12/31/2079
Prepared By Jonathon Walter 8/10/2016

E003343
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Product Number: 263842

Batch Number: MKCD2349

Brand: ALDRICH

CAS Number: 638-68-6

MDL Number: MFCD00009410

Formula: C30H62

Formula Weight: 422.81 g/mol

Quality Release Date: 01 JUN 2017

Test Specification Result________________________________________________________________________

Appearance (Color) White White

Appearance (Form) Conforms to Requirements Flakes

Flakes or Crystalline Flakes

Melting Point 65.0 - 69.0 °C 65.4 °C

Infrared Spectrum Conforms to Structure Conforms

Purity (GC)                             > 97.5 % 98.2 %_________________________________________________________________________

Michael Grady, Manager

Quality Control

Milwaukee, WI  US

Certificate of Analysis

Version Number: 1

3050 Spruce Street, Saint Louis, MO 63103, USA

Website:  www.sigmaaldrich.com

Email USA:      techserv@sial.com

Outside USA:  eurtechserv@sial.com

Page 1 of 1

Product Name:

Sigma-Aldrich warrants, that at the time of the quality release or subsequent retest date this product conformed to the information

contained in this publication.  The current Specification sheet may be available at Sigma-Aldrich.com.  For further inquiries, please contact

Technical Service.  Purchaser must determine the suitability of the product for its particular use.  See reverse side of invoice or packing

slip for additional terms and conditions of sale.

TPHD Triacontane NEAT

Expires 12/31/2079
Prepared By Joshua Rains 9/21/2017

F008659
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TPHD MOIL STP 40W

Expires 12/31/2079
Prepared By Joshua Rains 5/25/2018

G004796
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TPHD Bunker C Site Specific (Avista)

Expires 4/1/2046
Prepared By Susan Dunnihoo 3/29/2019

H003225
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TPHD Diesel #2 (76)

Expires 12/31/2079
Prepared By Joshua Rains 9/20/2019

H009117
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DIESEL#2 2ND SOURCE stock

Expires 3/3/2027
Prepared By Joshua Rains 5/7/2020

I003995
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6$DNA"/&,M&<D7
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I9(*,H95D?21D=52?,5)E5)*)31*,2,=)3)52+,*)1,DJ,1)*1(3=,HD34(1(D3*,H9D*)3,JD5,E5D4.H1,
2HH)E123H)K,,-D5,DE1(?2+,5)*.+1*,(3,BD.5,+2L;,HD34(1(D3*,*9D.+4,L),24M.*1)4,JD5,BD.5,
*E)H(J(H,(3*15.?)31;,?)19D4;,234,2EE+(H21(D3K
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Toluene

Expires 5/14/2027
Prepared By Nhon Luu 6/15/2020

I005216

 
1 of 4
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/DEHO�&RQGLWLRQV 1RQ�6WDQGDUG�&RQGLWLRQV

���&�1RPLQDO���5RRP�7HPSHUDWXUH�

���&�RU�FROGHU��5HIULJHUDWH�

��&�RU�FROGHU��)UHH]HU�

�����&�XS�WR���GD\V

�����&�XS�WR���GD\V

�����&��XS�WR���GD\V

*HQHUDO�&HUWLILHG�5HIHUHQFH�0DWHULDO�1RWHV

([SLUDWLRQ�1RWHV�

 ([SLUDWLRQ�GDWH�YDOLG�IRU�XQRSHQHG�DPSXO�VWRUHG�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGHG�FRQGLWLRQV�

 8QFHUWDLQW\��FRQFHQWUDWLRQ��DQG�H[SLUDWLRQ�RI�WKH�&50�DUH�EDVHG�RQ�WKH�XQRSHQHG�SURGXFW�EHLQJ�VWRUHG�DFFRUGLQJ�WR�WKH

UHFRPPHQGHG�FRQGLWLRQ�IRXQG�LQ�WKH�VWRUDJH�ILHOG�

3XULW\�1RWHV�

 3XULW\�DQG�RU�FKHPLFDO�LGHQWLW\�DUH�GHWHUPLQHG�E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ�WHFKQLTXHV��*&�),'��+3/&��*&��(&'�

*&�06��/&�06��5,��DQG�RU�PHOWLQJ�SRLQW�

 &RPSRXQGV�ZLWK�D�OLVWHG�SXULW\�RI�OHVV�WKDQ�����KDYH�EHHQ�ZHLJKW�FRUUHFWHG�WR�FRPSHQVDWH�IRU�LPSXULWLHV�DQG�RU�VDOWV��� $

FRUUHFWLRQ�IDFWRU�LV�XVHG�WR�FDOFXODWH�WKH�DPRXQW�RI�FRPSRXQG�QHFHVVDU\�WR�DFKLHYH�WKH�GHVLUHG�FRQFHQWUDWLRQ�RI�WKH

SDUHQW�FRPSRXQG�LQ�VROXWLRQ�

 3XULW\�RI�LVRPHULF�FRPSRXQGV�LV�UHSRUWHG�DV�WKH�VXP�RI�WKH�LVRPHUV�

 3XULW\�YDOXHV�DUH�URXQGHG�WR�WKH�QHDUHVW�ZKROH�QXPEHU�

&HUWLILHG�8QFHUWDLQW\�9DOXH�1RWHV�

 7KH�XQFHUWDLQWLHV�DUH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�,62�������DQG�*XLGH�����7KH�FHUWLILHG�FRPELQHG�VWUHVVHG

XQFHUWDLQW\�YDOXH���LQFOXGHV�JUDYLPHWULF�XQFHUWDLQW\��KRPRJHQHLW\�EHWZHHQ�DPSXO�XQFHUWDLQW\��VWRUDJH�VWDELOLW\

XQFHUWDLQW\�DQG�VKLSSLQJ�VWDELOLW\�XQFHUWDLQW\�DQG�ZHUH�FRPELQHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

l�LV�D�FRYHUDJH�IDFWRU�RI����ZKLFK�JLYHV�D�OHYHO�RI�FRQILGHQFH�RI�DSSUR[LPDWHO\�����

 ,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�VKLSSLQJ�VWDELOLW\�XQFHUWDLQW\�ZDV�REWDLQHG�XQGHU�WHPSHUDWXUH�H[WUHPHV�IRU�VSHFLILF�WLPH

LQWHUYDOV��WKHUHIRUH��WKH�FHUWLILHG�FRPELQHG�VWUHVVHG�XQFHUWDLQW\�YDOXH�VKRXOG�RQO\�EH�DSSOLHG�WR�WKH�SURGXFW�LI�LW�ZDV

VWRUHG�DW�QRQ�VWDQGDUG�WHPSHUDWXUH�FRQGLWLRQV�XS�WR�DQG�LQFOXGLQJ���GD\V�� &RQWDFW�5HVWHN�7HFKQLFDO�6HUYLFH�DW

ZZZ�UHVWHN�FRP�&RQWDFW�8V�IRU�XVH�UHFRPPHQGDWLRQV�LI�\RXU�VKLSPHQW�ZDV�LQ�WUDQVLW�IRU�PRUH�WKDQ���GD\V�DW��QRQ�

VWDQGDUG�WHPSHUDWXUH�FRQGLWLRQV�

 $SSO\�WKH�FHUWLILHG�FRPELQHG�XQVWUHVVHG�XQFHUWDLQW\�YDOXH�LI�WKH�SURGXFW�ZDV�UHFHLYHG�XQGHU�VWDQGDUG�VKLSSLQJ

FRQGLWLRQV����$SSO\�WKH�FHUWLILHG�FRPELQHG�VWUHVVHG�XQFHUWDLQW\�YDOXH�LI�WKH�SURGXFW�ZDV�UHFHLYHG�XQGHU�QRQ�VWDQGDUG

FRQGLWLRQV�DV�VSHFLILHG�EHORZ�

6WDQGDUG�&RQGLWLRQV

�����&�

�����&�

�����&�

 6HSDUDWH��QRW�FRPELQHG��XQFHUWDLQW\�YDOXHV�IRU�JUDYLPHWULF�XQFHUWDLQW\�DUH�DOVR�GLVSOD\HG�RQ�WKH�FHUWLILFDWH��LI�QHHGHG�

VHSDUDWH�KRPRJHQHLW\�EHWZHHQ�DPSXO�XQFHUWDLQW\��VWRUDJH�VWDELOLW\�XQFHUWDLQW\�DQG�VKLSSLQJ�VWDELOLW\�XQFHUWDLQW\�YDOXHV

DUH�DYDLODEOH�E\�FRQWDFWLQJ�5HVWHN�7HFKQLFDO�6HUYLFH�DW�ZZZ�UHVWHN�FRP�&RQWDFW�8V�

 7KH�SDFNDJHG�DPRXQW�LV�WKH�PLQLPXP�VDPSOH�VL]H�IRU�ZKLFK�XQFHUWDLQW\�LV�YDOLG���7KH�DPSXOHV�DUH�RYHU�ILOOHG�WR�HQVXUH

WKDW�WKH�PLQLPXP�SDFNDJHG�DPRXQW�FDQ�EH�VXIILFLHQWO\�WUDQVIHUUHG �

0DQXIDFWXULQJ�1RWHV�

 &RQFHQWUDWLRQ�LV�EDVHG�XSRQ�JUDYLPHWULF�SUHSDUDWLRQ�XVLQJ�HLWKHU�D�EDODQFH�ZKRVH�FDOLEUDWLRQ�KDV�EHHQ�YHULILHG�GDLO\

XVLQJ�1,67�WUDFHDEOH�ZHLJKWV��DQG�RU�GLOXWLRQV�ZLWK�&ODVV�$�JODVVZDUH�

+DQGOLQJ�1RWHV�

 6WDELOLW\�RI�WKH�XQRSHQHG�SURGXFW��ZKHQ�VWRUHG�LQ�FRPSOLDQFH�ZLWK�WKH�UHFRPPHQGHG�FRQGLWLRQV��LV�JXDUDQWHHG�WKURXJK

WKH�H[SLUDWLRQ�GLVSOD\HG�RQ�WKH�SURGXFW�ODEHO�DQG�FHUWLILFDWH��&RQWDFW�5HVWHN�IRU�DGGLWLRQDO�RSHQHG�SURGXFW�VWDELOLW\

LQIRUPDWLRQ��ZLWK�WKH�NQRZOHGJH�XQGHUVWDQGLQJ�WKDW�RSHQ�SURGXFW�VWDELOLW\�LV�VXEMHFW�WR�WKH�VSHFLILF�KDQGOLQJ�DQG

HQYLURQPHQWDO�FRQGLWLRQV�WR�ZKLFK�WKH�SURGXFW�LV�H[SRVHG��)RU�\RXU�FRQYHQLHQFH�5HVWHN�VXSSOLHV�GHDFWLYDWHG�YLDOV�ZLWK

PRVW�VWDQGDUGV�SDFNHG�LQ��P/�DPSXOHV��/DUJHU�YROXPH�GHDFWLYDWHG�YLDOV�DUH�DYDLODEOH�WKURXJK�5HVWHN�DV�D�FXVWRP

RUGHUHG�LWHP��$GGLWLRQDOO\��5HVWHN�VHOOV�'0'&6�IRU�WKH�SXUSRVH�RI�JODVVZDUH�GHDFWLYDWLRQ�DV�FDWDORJ�QXPEHU�������

ZKLFK�LQFOXGHV�FRPSOHWH�LQVWUXFWLRQV�

����&�RU�FROGHU��'HHS�)UHH]HU�

���$XJ������UHY� 3DJH���RI��
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Certificate of Analysis Page 1 of 1

This is to certify that units of the above mentioned lot number were tested and found to comply with the specifications of the grade listed.
Certain data have been supplied by third parties. Acros Organics expressly disclaims all warranties,expressed or implied, including the
implied warranties of merchantability and fitness for a particular purpose. Unless otherwise stated, these products are not intended for
dialysis, parenteral, or injectable use without further processing. The following are the actual analytical results obtained:

Catalog Number 27805
Lot Number A0314709

Description Triacontane,98%

Country of Origin SWEDEN
Declaration of Origin

Certificate of Analysis

Quality Test / Release Date 01/10/2012

L. Van Den Broek, QA Manager Issued:  07-26-2013

Acros Organics
ENA23, zone1, nr 1350, Janssen Pharmaceuticalaan 3a, B-2440 Geel, Belgium 
Tel +32 14/57.52.11 - Fax +32 14/59.34.34 Internet: http://www.acros.com
1 Regent Lane, Fair Lawn, NJ 07410, USA Fax 201-796-1329

Version

Molecular weight

Quality Test / Release Date

Molecular Formula

CAS No

Linear Formula

Flash Point (°C)

00

422.82

01/10/2012

C30 H62

638-68-6

CH3(CH2)28CH3

238

BSE/TSE comment 1

Chemical Comment

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Result name Units Specifications Test Value
Appearance WHITE SHINY FLAKES WHITE SHINY FLAKES

Infrared spectrometry AUTHENTIC AUTHENTIC

Melting point 65°C to 67°C 67°C

Separat. techn. GC >=97.5 % 99.4 %

TPHD Triacontane NEAT

Expires 1/30/2079
Prepared By Christopher T. Orcilla 8/3/2021

J007974
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[Bookmark_1]Inorganic Results METALS EPA 6020B UCT-KED 21I0294-02[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211011-15109/20/21 10:10 10/07/21 11:34

10/12/21 04:52 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0155

EJ00033ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-02 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7782-49-2 0.307Selenium-78, Dissolved J0.179 0.5001
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[Bookmark_1]Inorganic Results METALS EPA 6020B UCT-KED 21I0294-04[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-15309/20/21 11:11 10/07/21 11:34

10/13/21 04:18 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-04 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7782-49-2 <0.500Selenium-78, Dissolved U0.179 0.5001

Final Report 21I0294 10/21/2021 Page 280 of 797



[Bookmark_1]Inorganic Results METALS EPA 6020B UCT-KED 21I0294-06[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-16509/20/21 11:30 10/07/21 11:34

10/13/21 05:23 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-06 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7782-49-2 2.65Selenium-78, Dissolved J, D1.79 5.0010
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[Bookmark_1]Inorganic Results METALS EPA 6020B UCT-KED 21I0294-08[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-16709/20/21 12:29 10/07/21 11:34

10/13/21 05:32 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-08 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7782-49-2 <5.00Selenium-78, Dissolved U1.79 5.0010
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[Bookmark_1]Inorganic Results METALS EPA 6020B UCT-KED 21I0294-10[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-17009/20/21 12:35 10/07/21 11:34

10/13/21 05:48 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-10 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7782-49-2 3.71Selenium-78, Dissolved J, D1.79 5.0010
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[Bookmark_1]Inorganic Results METALS EPA 6020B UCT-KED 21I0294-12[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-17209/20/21 13:54 10/07/21 11:34

10/13/21 05:57 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-12 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7782-49-2 <5.00Selenium-78, Dissolved U1.79 5.0010
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[Bookmark_2]Prep Batch Summary BJJ0192 EPA 6020B UCT-KED[Bookmark]

PREPARATION BATCH SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJJ0192 Water REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-02 XDT_m1211011-151 10/07/21 11:34

MW-24_092021 21I0294-04 XDT_m1211012-153 10/07/21 11:34

MW-60_092021 21I0294-06 XDT_m1211012-165 10/07/21 11:34

MW-55_092021 21I0294-08 XDT_m1211012-167 10/07/21 11:34

MW-42_092021 21I0294-10 XDT_m1211012-170 10/07/21 11:34

MW-54_092021 21I0294-12 XDT_m1211012-172 10/07/21 11:34

Blank BJJ0192-BLK1 XDT_m1211011-095 10/07/21 11:34

LCS BJJ0192-BS1 XDT_m1211011-096 10/07/21 11:34

MW-28_092021 BJJ0192-DUP1 XDT_m1211011-152 10/07/21 11:34

MW-28_092021 BJJ0192-MS1 XDT_m1211011-153 10/07/21 11:34

MW-28_092021 BJJ0192-MSD1 XDT_m1211011-154 10/07/21 11:34
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[Bookmark_1]Inorganic Blank Results METALS EPA 6020B UCT-KED BJJ0192-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

EPA 6020B UCT-KED

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJJ0192-BLK1 Prepared:

Analyzed:

10/07/21 11:34

10/12/21 00:05Preparation: REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0192

Water

ICPMS1Instrument:Calibration:SJJ0155Sequence: EJ00033

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (ug/L) MRL

ND7782-49-2 Selenium-78 0.1791 U0.500
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[Bookmark_2]LCS/LCSD BJJ0192 EPA 6020B UCT-KED[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

25 mL / 25 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJJ0192

Water

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0192-BS1

Analyzed: 10/12/21 00:09

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Selenium-78 (dissolved) 80 - 12080.0 78.2 97.7

* Indicates values outside of QC limits
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[Bookmark_2]Duplicates BJJ0192 EPA 6020B UCT-KED[Bookmark]

DUPLICATES

EPA 6020B UCT-KED

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-28_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJJ0192

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0192-DUP1

25 mL / 25 mL

% Solids:

Lab Source ID: 21I0294-02

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(ug/L) (ug/L)

JSelenium-78 (dissolved) UND20 0.307

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJJ0192 EPA 6020B UCT-KED[Bookmark]

MS / MS DUPLICATE RECOVERY
EPA 6020B UCT-KED

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0192 BJJ0192-MS1

25 mL / 25 mL MW-28_092021

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

10/12/21 05:01Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(ug/L)

SAMPLE

CONCENTRATION

(ug/L)

MS

CONCENTRATION

(ug/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

80.0 75.6 75 - 125Selenium-78 (dissolved) 94.10.307 J

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 6020B UCT-KED

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0192 BJJ0192-MSD1

25 mL / 25 mL MW-28_092021

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

10/12/21 05:06Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(ug/L)

MSD

CONCENTRATION

(ug/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

80.0 75.8  0.342 20 75 - 125Selenium-78 (dissolved) 94.4

* Values outside of QC limits
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[Bookmark_2]Initial Calibration EJ00033 EPA 6020B UCT-KED[Bookmark]

EPA 6020B UCT-KED

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00033

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/11/2021  13:20

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Selenium-78, Dissolved 0 0 0.5 82 10 49.5 20 46.75 46.62 100 44.2150
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EPA 6020B UCT-KED

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00033

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/11/2021  13:20

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Selenium-78, Dissolved 44.84667 58.3 0.998 0.9994
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[Bookmark_2]Initial Calibration EJ00039 EPA 6020B UCT-KED[Bookmark]

EPA 6020B UCT-KED

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00039

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/12/2021  15:04

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Selenium-78, Dissolved 0 0 0.5 86 10 48.7 20 46.4 45.48 100 44.3850
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EPA 6020B UCT-KED

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00039

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/12/2021  15:04

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Selenium-78, Dissolved 45.16 60.4 0.998 0.9999
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B UCT-KED

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0155

Instrument ID: ICPMS1 Calibration: EJ00033

[Bookmark_2]Calibration Verification EJ00033 EPA 6020B UCT-KED[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

97.780.000 78.2 ug/LSJJ0155-ICV1 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.8 ug/LSJJ0155-CCV1 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.6 ug/LSJJ0155-CCV2 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10050.000 50.2 ug/LSJJ0155-CCV3 EPA 6020B UCT-KEDSelenium-78 (dissolved)

99.950.000 49.9 ug/LSJJ0155-CCV4 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.9 ug/LSJJ0155-CCV5 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.9 ug/LSJJ0155-CCV6 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10350.000 51.3 ug/LSJJ0155-CCV7 EPA 6020B UCT-KEDSelenium-78 (dissolved)

99.150.000 49.5 ug/LSJJ0155-CCV9 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10550.000 52.5 ug/LSJJ0155-CCVA EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.8 ug/LSJJ0155-CCVB EPA 6020B UCT-KEDSelenium-78 (dissolved)

99.950.000 49.9 ug/LSJJ0155-CCVC EPA 6020B UCT-KEDSelenium-78 (dissolved)

10350.000 51.6 ug/LSJJ0155-CCVD EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 51.1 ug/LSJJ0155-CCVE EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.9 ug/LSJJ0155-CCVF EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.3 ug/LSJJ0155-CCVG EPA 6020B UCT-KEDSelenium-78 (dissolved)

10350.000 51.6 ug/LSJJ0155-CCVH EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.4 ug/LSJJ0155-CCVI EPA 6020B UCT-KEDSelenium-78 (dissolved)

* Values outside of QC limits
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B UCT-KED

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0168

Instrument ID: ICPMS1 Calibration: EJ00039

[Bookmark_2]Calibration Verification EJ00039 EPA 6020B UCT-KED[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

95.680.000 76.5 ug/LSJJ0168-ICV1 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.6 ug/LSJJ0168-CCV1 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.8 ug/LSJJ0168-CCV2 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.3 ug/LSJJ0168-CCV3 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10450.000 52.1 ug/LSJJ0168-CCV4 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.7 ug/LSJJ0168-CCV5 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10350.000 51.7 ug/LSJJ0168-CCV6 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 51.0 ug/LSJJ0168-CCV7 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.8 ug/LSJJ0168-CCV8 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.3 ug/LSJJ0168-CCV9 EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 51.2 ug/LSJJ0168-CCVA EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.8 ug/LSJJ0168-CCVB EPA 6020B UCT-KEDSelenium-78 (dissolved)

10050.000 50.1 ug/LSJJ0168-CCVC EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.4 ug/LSJJ0168-CCVD EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.3 ug/LSJJ0168-CCVE EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.9 ug/LSJJ0168-CCVF EPA 6020B UCT-KEDSelenium-78 (dissolved)

10350.000 51.7 ug/LSJJ0168-CCVG EPA 6020B UCT-KEDSelenium-78 (dissolved)

10250.000 50.8 ug/LSJJ0168-CCVH EPA 6020B UCT-KEDSelenium-78 (dissolved)

10350.000 51.3 ug/LSJJ0168-CCVI EPA 6020B UCT-KEDSelenium-78 (dissolved)

10450.000 52.0 ug/LSJJ0168-CCVJ EPA 6020B UCT-KEDSelenium-78 (dissolved)

97.850.000 48.9 ug/LSJJ0168-CCVK EPA 6020B UCT-KEDSelenium-78 (dissolved)

10150.000 50.3 ug/LSJJ0168-CCVL EPA 6020B UCT-KEDSelenium-78 (dissolved)

* Values outside of QC limits
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[Bookmark_2]Instrument Blanks SJJ0155 EPA 6020B UCT-KED[Bookmark]

Instrument ID: ICPMS1 EJ00033Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0155

EPA 6020B UCT-KED

GeoEngineers
:

10/11/21 13:54Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LSelenium-78 (dissolved) -0.103SJJ0155-IBL1 0.5000.179

ug/LSelenium-78 (dissolved) 0.0620SJJ0155-ICB1 0.5000.179

ug/LSelenium-78 (dissolved) 0.0650SJJ0155-CCB1 0.5000.179

ug/LSelenium-78 (dissolved) 0.176SJJ0155-IBL2 0.5000.179

ug/LSelenium-78 (dissolved) 0.0950SJJ0155-IBL3 0.5000.179

ug/LSelenium-78 (dissolved) 0.0900SJJ0155-IBL4 0.5000.179

ug/LSelenium-78 (dissolved) 0.00SJJ0155-CCB2 0.5000.179

ug/LSelenium-78 (dissolved) -0.0230SJJ0155-IBL5 0.5000.179

ug/LSelenium-78 (dissolved) 0.0160SJJ0155-CCB3 0.5000.179

ug/LSelenium-78 (dissolved) -0.0420SJJ0155-CCB4 0.5000.179

ug/LSelenium-78 (dissolved) -0.0700SJJ0155-IBL6 0.5000.179

ug/LSelenium-78 (dissolved) -0.0380SJJ0155-CCB5 0.5000.179

ug/LSelenium-78 (dissolved) -0.0300SJJ0155-IBL7 0.5000.179

ug/LSelenium-78 (dissolved) -0.0610SJJ0155-CCB6 0.5000.179

ug/LSelenium-78 (dissolved) -0.0910SJJ0155-IBL8 0.5000.179

ug/LSelenium-78 (dissolved) -0.120SJJ0155-CCB7 0.5000.179

ug/LSelenium-78 (dissolved) 0.0700SJJ0155-CCB9 0.5000.179

ug/LSelenium-78 (dissolved) -0.0290SJJ0155-IBLA 0.5000.179

ug/LSelenium-78 (dissolved) -0.00200SJJ0155-CCBA 0.5000.179

ug/LSelenium-78 (dissolved) -0.0580SJJ0155-IBLB 0.5000.179

ug/LSelenium-78 (dissolved) -0.0870SJJ0155-CCBB 0.5000.179

ug/LSelenium-78 (dissolved) 0.0540SJJ0155-IBLC 0.5000.179

ug/LSelenium-78 (dissolved) 0.0230SJJ0155-CCBC 0.5000.179

ug/LSelenium-78 (dissolved) 0.0240SJJ0155-IBLD 0.5000.179

ug/LSelenium-78 (dissolved) 0.0610SJJ0155-CCBD 0.5000.179

ug/LSelenium-78 (dissolved) -0.0430SJJ0155-CCBE 0.5000.179

ug/LSelenium-78 (dissolved) -0.0710SJJ0155-IBLE 0.5000.179

ug/LSelenium-78 (dissolved) -0.0390SJJ0155-IBLF 0.5000.179

ug/LSelenium-78 (dissolved) 0.112SJJ0155-CCBF 0.5000.179

ug/LSelenium-78 (dissolved) -0.208SJJ0155-IBLG 0.5000.179

ug/LSelenium-78 (dissolved) -0.0940SJJ0155-IBLH 0.5000.179

ug/LSelenium-78 (dissolved) 0.0220SJJ0155-CCBG 0.5000.179

ug/LSelenium-78 (dissolved) -0.0720SJJ0155-IBLI 0.5000.179

ug/LSelenium-78 (dissolved) -0.0810SJJ0155-IBLJ 0.5000.179
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Instrument ID: ICPMS1 EJ00033Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0155

EPA 6020B UCT-KED

GeoEngineers
:

10/12/21 07:25Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LSelenium-78 (dissolved) -0.111SJJ0155-CCBH 0.5000.179

ug/LSelenium-78 (dissolved) 0.0280SJJ0155-IBLK 0.5000.179

ug/LSelenium-78 (dissolved) 0.00400SJJ0155-IBLL 0.5000.179

ug/LSelenium-78 (dissolved) -0.0710SJJ0155-CCBI 0.5000.179
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[Bookmark_2]Instrument Blanks SJJ0168 EPA 6020B UCT-KED[Bookmark]

Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B UCT-KED

GeoEngineers
:

10/12/21 15:39Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LSelenium-78 (dissolved) 0.117SJJ0168-IBL1 0.5000.179

ug/LSelenium-78 (dissolved) 0.0230SJJ0168-ICB1 0.5000.179

ug/LSelenium-78 (dissolved) 0.0820SJJ0168-CCB1 0.5000.179

ug/LSelenium-78 (dissolved) 0.0460SJJ0168-IBL2 0.5000.179

ug/LSelenium-78 (dissolved) 0.129SJJ0168-IBL3 0.5000.179

ug/LSelenium-78 (dissolved) 0.0500SJJ0168-CCB2 0.5000.179

ug/LSelenium-78 (dissolved) 0.0630SJJ0168-IBL4 0.5000.179

ug/LSelenium-78 (dissolved) 0.0180SJJ0168-CCB3 0.5000.179

ug/LSelenium-78 (dissolved) 0.0190SJJ0168-IBL5 0.5000.179

ug/LSelenium-78 (dissolved) 0.00100SJJ0168-CCB4 0.5000.179

ug/LSelenium-78 (dissolved) 0.0190SJJ0168-IBL6 0.5000.179

ug/LSelenium-78 (dissolved) -0.0220SJJ0168-CCB5 0.5000.179

ug/LSelenium-78 (dissolved) -0.0190SJJ0168-CCB6 0.5000.179

ug/LSelenium-78 (dissolved) 0.0750SJJ0168-IBL7 0.5000.179

ug/LSelenium-78 (dissolved) 0.0820SJJ0168-CCB7 0.5000.179

ug/LSelenium-78 (dissolved) -0.0490SJJ0168-IBL8 0.5000.179

ug/LSelenium-78 (dissolved) -0.0650SJJ0168-IBL9 0.5000.179

ug/LSelenium-78 (dissolved) -0.00400SJJ0168-CCB8 0.5000.179

ug/LSelenium-78 (dissolved) -0.0810SJJ0168-IBLA 0.5000.179

ug/LSelenium-78 (dissolved) 0.0110SJJ0168-IBLB 0.5000.179

ug/LSelenium-78 (dissolved) 0.0650SJJ0168-CCB9 0.5000.179

ug/LSelenium-78 (dissolved) 0.0240SJJ0168-CCBA 0.5000.179

ug/LSelenium-78 (dissolved) 0.0490SJJ0168-IBLC 0.5000.179

ug/LSelenium-78 (dissolved) 0.0490SJJ0168-IBLD 0.5000.179

ug/LSelenium-78 (dissolved) 0.00200SJJ0168-CCBB 0.5000.179

ug/LSelenium-78 (dissolved) -0.0190SJJ0168-IBLE 0.5000.179

ug/LSelenium-78 (dissolved) -0.0330SJJ0168-IBLF 0.5000.179

ug/LSelenium-78 (dissolved) 0.0810SJJ0168-CCBC 0.5000.179

ug/LSelenium-78 (dissolved) 0.0610SJJ0168-IBLG 0.5000.179

ug/LSelenium-78 (dissolved) 0.0190SJJ0168-IBLH 0.5000.179

ug/LSelenium-78 (dissolved) 0.201SJJ0168-CCBD 0.5000.179

ug/LSelenium-78 (dissolved) 0.00100SJJ0168-CCBE 0.5000.179

ug/LSelenium-78 (dissolved) -0.115SJJ0168-IBLI 0.5000.179

ug/LSelenium-78 (dissolved) -0.0750SJJ0168-IBLJ 0.5000.179
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B UCT-KED

GeoEngineers
:

10/13/21 05:18Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LSelenium-78 (dissolved) -0.0860SJJ0168-CCBF 0.5000.179

ug/LSelenium-78 (dissolved) -0.0650SJJ0168-IBLK 0.5000.179

ug/LSelenium-78 (dissolved) -0.00700SJJ0168-IBLL 0.5000.179

ug/LSelenium-78 (dissolved) 0.0610SJJ0168-CCBG 0.5000.179

ug/LSelenium-78 (dissolved) -0.0460SJJ0168-IBLM 0.5000.179

ug/LSelenium-78 (dissolved) -0.00400SJJ0168-IBLN 0.5000.179

ug/LSelenium-78 (dissolved) -0.101SJJ0168-CCBH 0.5000.179

ug/LSelenium-78 (dissolved) -0.0550SJJ0168-CCBI 0.5000.179

ug/LSelenium-78 (dissolved) -0.0420SJJ0168-IBLO 0.5000.179

ug/LSelenium-78 (dissolved) -0.0600SJJ0168-IBLP 0.5000.179

ug/LSelenium-78 (dissolved) 0.00800SJJ0168-CCBJ 0.5000.179

ug/LSelenium-78 (dissolved) -0.157SJJ0168-IBLQ 0.5000.179

ug/LSelenium-78 (dissolved) -0.0840SJJ0168-CCBK 0.5000.179

ug/LSelenium-78 (dissolved) -0.130SJJ0168-IBLR 0.5000.179

ug/LSelenium-78 (dissolved) -0.0210SJJ0168-CCBL 0.5000.179
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0155 ICPMS1

EJ00033

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

CAL 0 SJJ0155-CAL1 XDT_m1211011-006 10/11/21 13:20NA

CAL 1 - LOW CHECK SJJ0155-CAL2 XDT_m1211011-007 10/11/21 13:25NA

CAL 2 SJJ0155-CAL3 XDT_m1211011-008 10/11/21 13:30NA

CAL 3 SJJ0155-CAL4 XDT_m1211011-009 10/11/21 13:35NA

CAL 4 SJJ0155-CAL5 XDT_m1211011-010 10/11/21 13:40NA

CAL 5 SJJ0155-CAL6 XDT_m1211011-011 10/11/21 13:47NA

RINSE SJJ0155-IBL1 XDT_m1211011-012 10/11/21 13:54NA

Initial Cal Check SJJ0155-ICV1 XDT_m1211011-017 10/11/21 14:23NA

Initial Cal Blank SJJ0155-ICB1 XDT_m1211011-018 10/11/21 14:31NA

Calibration Check SJJ0155-CCV1 XDT_m1211011-019 10/11/21 14:36NA

Calibration Blank SJJ0155-CCB1 XDT_m1211011-020 10/11/21 14:44NA

Instrument RL Check SJJ0155-CRL1 XDT_m1211011-021 10/11/21 14:48NA

Interference Check A SJJ0155-IFA1 XDT_m1211011-022 10/11/21 14:56NA

Interference Check B SJJ0155-IFB1 XDT_m1211011-023 10/11/21 15:00NA

LR300 SJJ0155-HCV2 XDT_m1211011-025 10/11/21 15:10NA

Instrument Blank SJJ0155-IBL2 XDT_m1211011-026 10/11/21 15:17NA

LR200 SJJ0155-HCV1 XDT_m1211011-027 10/11/21 15:24NA

Instrument Blank SJJ0155-IBL3 XDT_m1211011-028 10/11/21 15:29NA

Instrument Blank SJJ0155-IBL4 XDT_m1211011-029 10/11/21 15:35NA

Calibration Check SJJ0155-CCV2 XDT_m1211011-030 10/11/21 15:41NA

Calibration Blank SJJ0155-CCB2 XDT_m1211011-031 10/11/21 15:48NA

ZZZZZ 21J0025-01 XDT_m1211011-038 10/11/21 16:29Water

Instrument Blank SJJ0155-IBL5 XDT_m1211011-041 10/11/21 16:49NA

Calibration Check SJJ0155-CCV3 XDT_m1211011-042 10/11/21 16:55NA

Calibration Blank SJJ0155-CCB3 XDT_m1211011-043 10/11/21 17:04NA

Calibration Check SJJ0155-CCV4 XDT_m1211011-045 10/11/21 17:14NA

Calibration Blank SJJ0155-CCB4 XDT_m1211011-046 10/11/21 17:21NA

ZZZZZ 21J0025-01RE1 XDT_m1211011-052 10/11/21 17:57Water

Instrument Blank SJJ0155-IBL6 XDT_m1211011-055 10/11/21 18:17NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0155 ICPMS1

EJ00033

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Check SJJ0155-CCV5 XDT_m1211011-056 10/11/21 18:22NA

Calibration Blank SJJ0155-CCB5 XDT_m1211011-057 10/11/21 18:29NA

Instrument Blank SJJ0155-IBL7 XDT_m1211011-067 10/11/21 19:25NA

Calibration Check SJJ0155-CCV6 XDT_m1211011-068 10/11/21 19:31NA

Calibration Blank SJJ0155-CCB6 XDT_m1211011-070 10/11/21 19:44NA

Instrument Blank SJJ0155-IBL8 XDT_m1211011-080 10/11/21 20:37NA

Calibration Check SJJ0155-CCV7 XDT_m1211011-081 10/11/21 20:42NA

Calibration Blank SJJ0155-CCB7 XDT_m1211011-082 10/11/21 20:49NA

Calibration Check SJJ0155-CCV9 XDT_m1211011-093 10/11/21 23:54NA

Calibration Blank SJJ0155-CCB9 XDT_m1211011-094 10/12/21 00:01NA

Blank BJJ0192-BLK1 XDT_m1211011-095 10/12/21 00:05Water

LCS BJJ0192-BS1 XDT_m1211011-096 10/12/21 00:09Water

ZZZZZ 21I0287-16 XDT_m1211011-100 10/12/21 00:28Water

Instrument Blank SJJ0155-IBLA XDT_m1211011-104 10/12/21 00:47NA

Calibration Check SJJ0155-CCVA XDT_m1211011-105 10/12/21 00:53NA

Calibration Blank SJJ0155-CCBA XDT_m1211011-106 10/12/21 01:00NA

Instrument Blank SJJ0155-IBLB XDT_m1211011-116 10/12/21 01:53NA

Calibration Check SJJ0155-CCVB XDT_m1211011-117 10/12/21 01:58NA

Calibration Blank SJJ0155-CCBB XDT_m1211011-118 10/12/21 02:05NA

ZZZZZ BJJ0081-BLK3 XDT_m1211011-119 10/12/21 02:10Water

ZZZZZ BJJ0081-BS3 XDT_m1211011-120 10/12/21 02:15Water

Instrument Blank SJJ0155-IBLC XDT_m1211011-128 10/12/21 02:52NA

Calibration Check SJJ0155-CCVC XDT_m1211011-129 10/12/21 02:58NA

Calibration Blank SJJ0155-CCBC XDT_m1211011-130 10/12/21 03:06NA

Instrument Blank SJJ0155-IBLD XDT_m1211011-140 10/12/21 03:53NA

Calibration Check SJJ0155-CCVD XDT_m1211011-141 10/12/21 03:59NA

Calibration Blank SJJ0155-CCBD XDT_m1211011-142 10/12/21 04:07NA

Calibration Check SJJ0155-CCVE XDT_m1211011-144 10/12/21 04:16NA

Calibration Blank SJJ0155-CCBE XDT_m1211011-145 10/12/21 04:24NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0155 ICPMS1

EJ00033

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Instrument Blank SJJ0155-IBLE XDT_m1211011-147 10/12/21 04:33NA

MW-28_092021 21I0294-02 XDT_m1211011-151 10/12/21 04:52Water

MW-28_092021 BJJ0192-DUP1 XDT_m1211011-152 10/12/21 04:57Water

MW-28_092021 BJJ0192-MS1 XDT_m1211011-153 10/12/21 05:01Water

MW-28_092021 BJJ0192-MSD1 XDT_m1211011-154 10/12/21 05:06Water

Instrument Blank SJJ0155-IBLF XDT_m1211011-155 10/12/21 05:11NA

Calibration Check SJJ0155-CCVF XDT_m1211011-156 10/12/21 05:17NA

Calibration Blank SJJ0155-CCBF XDT_m1211011-157 10/12/21 05:24NA

Instrument Blank SJJ0155-IBLG XDT_m1211011-160 10/12/21 05:38NA

ZZZZZ 21I0331-02 XDT_m1211011-162 10/12/21 05:48Water

ZZZZZ 21I0331-01 XDT_m1211011-163 10/12/21 05:52Water

Instrument Blank SJJ0155-IBLH XDT_m1211011-167 10/12/21 06:11NA

Calibration Check SJJ0155-CCVG XDT_m1211011-168 10/12/21 06:17NA

Calibration Blank SJJ0155-CCBG XDT_m1211011-169 10/12/21 06:25NA

Instrument Blank SJJ0155-IBLI XDT_m1211011-176 10/12/21 06:58NA

ZZZZZ 21I0326-01 XDT_m1211011-177 10/12/21 07:03Water

ZZZZZ 21I0326-03 XDT_m1211011-178 10/12/21 07:07Water

Instrument Blank SJJ0155-IBLJ XDT_m1211011-179 10/12/21 07:12NA

Calibration Check SJJ0155-CCVH XDT_m1211011-180 10/12/21 07:18NA

Calibration Blank SJJ0155-CCBH XDT_m1211011-181 10/12/21 07:25NA

Instrument Blank SJJ0155-IBLK XDT_m1211011-186 10/12/21 07:49NA

Instrument Blank SJJ0155-IBLL XDT_m1211011-189 10/12/21 08:03NA

Calibration Check SJJ0155-CCVI XDT_m1211011-190 10/12/21 08:08NA

Calibration Blank SJJ0155-CCBI XDT_m1211011-191 10/12/21 08:15NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

CAL 0 SJJ0168-CAL1 XDT_m1211012-015 10/12/21 15:04NA

CAL 1 - LOW CHECK SJJ0168-CAL2 XDT_m1211012-016 10/12/21 15:09NA

CAL 2 SJJ0168-CAL3 XDT_m1211012-017 10/12/21 15:14NA

CAL 3 SJJ0168-CAL4 XDT_m1211012-018 10/12/21 15:19NA

CAL 4 SJJ0168-CAL5 XDT_m1211012-019 10/12/21 15:24NA

CAL 5 SJJ0168-CAL6 XDT_m1211012-020 10/12/21 15:31NA

RINSE SJJ0168-IBL1 XDT_m1211012-021 10/12/21 15:39NA

Initial Cal Check SJJ0168-ICV1 XDT_m1211012-023 10/12/21 15:45NA

Initial Cal Blank SJJ0168-ICB1 XDT_m1211012-024 10/12/21 15:53NA

Calibration Check SJJ0168-CCV1 XDT_m1211012-025 10/12/21 15:58NA

Calibration Blank SJJ0168-CCB1 XDT_m1211012-026 10/12/21 16:06NA

Instrument RL Check SJJ0168-CRL1 XDT_m1211012-027 10/12/21 16:13NA

Interference Check A SJJ0168-IFA1 XDT_m1211012-028 10/12/21 16:19NA

Interference Check B SJJ0168-IFB1 XDT_m1211012-029 10/12/21 16:23NA

LR200 SJJ0168-HCV1 XDT_m1211012-030 10/12/21 16:29NA

LR300 SJJ0168-HCV2 XDT_m1211012-031 10/12/21 16:34NA

Instrument Blank SJJ0168-IBL2 XDT_m1211012-032 10/12/21 16:41NA

Instrument Blank SJJ0168-IBL3 XDT_m1211012-033 10/12/21 16:48NA

Calibration Check SJJ0168-CCV2 XDT_m1211012-034 10/12/21 16:55NA

Calibration Blank SJJ0168-CCB2 XDT_m1211012-035 10/12/21 17:02NA

Instrument Blank SJJ0168-IBL4 XDT_m1211012-045 10/12/21 17:58NA

Calibration Check SJJ0168-CCV3 XDT_m1211012-046 10/12/21 18:03NA

Calibration Blank SJJ0168-CCB3 XDT_m1211012-047 10/12/21 18:11NA

Instrument Blank SJJ0168-IBL5 XDT_m1211012-057 10/12/21 19:07NA

Calibration Check SJJ0168-CCV4 XDT_m1211012-058 10/12/21 19:12NA

Calibration Blank SJJ0168-CCB4 XDT_m1211012-059 10/12/21 19:20NA

Instrument Blank SJJ0168-IBL6 XDT_m1211012-069 10/12/21 20:21NA

Calibration Check SJJ0168-CCV5 XDT_m1211012-070 10/12/21 20:26NA

Calibration Blank SJJ0168-CCB5 XDT_m1211012-071 10/12/21 20:34NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Check SJJ0168-CCV6 XDT_m1211012-073 10/12/21 20:45NA

Calibration Blank SJJ0168-CCB6 XDT_m1211012-074 10/12/21 20:52NA

Instrument Blank SJJ0168-IBL7 XDT_m1211012-084 10/12/21 21:46NA

Calibration Check SJJ0168-CCV7 XDT_m1211012-085 10/12/21 21:51NA

Calibration Blank SJJ0168-CCB7 XDT_m1211012-086 10/12/21 21:58NA

Instrument Blank SJJ0168-IBL8 XDT_m1211012-091 10/12/21 22:22NA

Instrument Blank SJJ0168-IBL9 XDT_m1211012-096 10/12/21 22:51NA

Calibration Check SJJ0168-CCV8 XDT_m1211012-097 10/12/21 22:56NA

Calibration Blank SJJ0168-CCB8 XDT_m1211012-098 10/12/21 23:03NA

Instrument Blank SJJ0168-IBLA XDT_m1211012-102 10/12/21 23:26NA

Instrument Blank SJJ0168-IBLB XDT_m1211012-108 10/13/21 00:01NA

Calibration Check SJJ0168-CCV9 XDT_m1211012-109 10/13/21 00:07NA

Calibration Blank SJJ0168-CCB9 XDT_m1211012-110 10/13/21 00:14NA

Calibration Check SJJ0168-CCVA XDT_m1211012-112 10/13/21 00:23NA

Calibration Blank SJJ0168-CCBA XDT_m1211012-113 10/13/21 00:31NA

Instrument Blank SJJ0168-IBLC XDT_m1211012-118 10/13/21 00:59NA

Instrument Blank SJJ0168-IBLD XDT_m1211012-123 10/13/21 01:27NA

Calibration Check SJJ0168-CCVB XDT_m1211012-124 10/13/21 01:32NA

Calibration Blank SJJ0168-CCBB XDT_m1211012-125 10/13/21 01:39NA

Instrument Blank SJJ0168-IBLE XDT_m1211012-130 10/13/21 02:07NA

Instrument Blank SJJ0168-IBLF XDT_m1211012-135 10/13/21 02:36NA

Calibration Check SJJ0168-CCVC XDT_m1211012-136 10/13/21 02:41NA

Calibration Blank SJJ0168-CCBC XDT_m1211012-137 10/13/21 02:48NA

Instrument Blank SJJ0168-IBLG XDT_m1211012-142 10/13/21 03:16NA

ZZZZZ 21I0326-02 XDT_m1211012-143 10/13/21 03:21Water

ZZZZZ 21I0326-04 XDT_m1211012-144 10/13/21 03:26Water

ZZZZZ 21I0326-05 XDT_m1211012-145 10/13/21 03:31Water

ZZZZZ 21I0326-06 XDT_m1211012-146 10/13/21 03:37Water

Instrument Blank SJJ0168-IBLH XDT_m1211012-147 10/13/21 03:44NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Check SJJ0168-CCVD XDT_m1211012-148 10/13/21 03:49NA

Calibration Blank SJJ0168-CCBD XDT_m1211012-149 10/13/21 03:57NA

Calibration Check SJJ0168-CCVE XDT_m1211012-151 10/13/21 04:06NA

Calibration Blank SJJ0168-CCBE XDT_m1211012-152 10/13/21 04:13NA

MW-24_092021 21I0294-04 XDT_m1211012-153 10/13/21 04:18Water

Instrument Blank SJJ0168-IBLI XDT_m1211012-157 10/13/21 04:38NA

ZZZZZ 21I0320-02 XDT_m1211012-158 10/13/21 04:43Water

ZZZZZ 21I0320-04 XDT_m1211012-159 10/13/21 04:47Water

ZZZZZ 21I0320-20 XDT_m1211012-160 10/13/21 04:52Water

Instrument Blank SJJ0168-IBLJ XDT_m1211012-162 10/13/21 05:06NA

Calibration Check SJJ0168-CCVF XDT_m1211012-163 10/13/21 05:11NA

Calibration Blank SJJ0168-CCBF XDT_m1211012-164 10/13/21 05:18NA

MW-60_092021 21I0294-06 XDT_m1211012-165 10/13/21 05:23Water

MW-55_092021 21I0294-08 XDT_m1211012-167 10/13/21 05:32Water

Instrument Blank SJJ0168-IBLK XDT_m1211012-169 10/13/21 05:43NA

MW-42_092021 21I0294-10 XDT_m1211012-170 10/13/21 05:48Water

MW-54_092021 21I0294-12 XDT_m1211012-172 10/13/21 05:57Water

ZZZZZ 21I0320-06 XDT_m1211012-173 10/13/21 06:03Water

Instrument Blank SJJ0168-IBLL XDT_m1211012-174 10/13/21 06:11NA

Calibration Check SJJ0168-CCVG XDT_m1211012-175 10/13/21 06:16NA

Calibration Blank SJJ0168-CCBG XDT_m1211012-176 10/13/21 06:23NA

ZZZZZ 21I0320-08 XDT_m1211012-178 10/13/21 06:32Water

ZZZZZ 21I0320-10 XDT_m1211012-180 10/13/21 06:42Water

Instrument Blank SJJ0168-IBLM XDT_m1211012-181 10/13/21 06:48NA

ZZZZZ 21I0320-12 XDT_m1211012-182 10/13/21 06:53Water

ZZZZZ 21I0320-14 XDT_m1211012-184 10/13/21 07:02Water

Instrument Blank SJJ0168-IBLN XDT_m1211012-186 10/13/21 07:16NA

Calibration Check SJJ0168-CCVH XDT_m1211012-187 10/13/21 07:21NA

Calibration Blank SJJ0168-CCBH XDT_m1211012-188 10/13/21 07:28NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Check SJJ0168-CCVI XDT_m1211012-190 10/13/21 07:37NA

Calibration Blank SJJ0168-CCBI XDT_m1211012-191 10/13/21 07:45NA

ZZZZZ 21I0320-16 XDT_m1211012-193 10/13/21 07:54Water

ZZZZZ 21I0320-18 XDT_m1211012-195 10/13/21 08:04Water

Instrument Blank SJJ0168-IBLO XDT_m1211012-196 10/13/21 08:10NA

Instrument Blank SJJ0168-IBLP XDT_m1211012-201 10/13/21 08:38NA

Calibration Check SJJ0168-CCVJ XDT_m1211012-202 10/13/21 08:43NA

Calibration Blank SJJ0168-CCBJ XDT_m1211012-203 10/13/21 08:50NA

Instrument Blank SJJ0168-IBLQ XDT_m1211012-213 10/13/21 09:37NA

Calibration Check SJJ0168-CCVK XDT_m1211012-214 10/13/21 09:42NA

Calibration Blank SJJ0168-CCBK XDT_m1211012-215 10/13/21 09:49NA

Instrument Blank SJJ0168-IBLR XDT_m1211012-219 10/13/21 10:09NA

Calibration Check SJJ0168-CCVL XDT_m1211012-220 10/13/21 10:14NA

Calibration Blank SJJ0168-CCBL XDT_m1211012-221 10/13/21 10:22NA
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[Bookmark_2]ICP Interference Check SJJ0155 EPA 6020B UCT-KED[Bookmark]

EJ00033Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B UCT-KED

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0155

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0155-IFA1 0 ug/LSelenium-78 (dissolved) 0.0670

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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EJ00033Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B UCT-KED

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0155

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0155-IFB1 0 ug/LSelenium-78 (dissolved) 0.0410

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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[Bookmark_2]ICP Interference Check SJJ0168 EPA 6020B UCT-KED[Bookmark]

EJ00039Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B UCT-KED

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0168

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0168-IFA1 0 ug/LSelenium-78 (dissolved) 0.0820

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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EJ00039Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B UCT-KED

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0168

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0168-IFB1 0 ug/LSelenium-78 (dissolved) 0.0450

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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[Bookmark_2]Detection Level Verification SJJ0155 EPA 6020B UCT-KED[Bookmark]

DETECTION LEVEL STANDARD
EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R Units QC Limts

Sequence: SJJ0155 Lab Sample ID: SJJ0155-CRL1

Calibration:Instrument ID: ICPMS1 EJ00033

Project:Client: South State Street PRDIGeoEngineers

Laboratory: SDG:Analytical Resources, LLC 21I0294

0.50000 0.611 122 ug/L 50 - 150Selenium-78 (dissolved)

* Values outside of QC limits
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[Bookmark_2]Detection Level Verification SJJ0168 EPA 6020B UCT-KED[Bookmark]

DETECTION LEVEL STANDARD
EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R Units QC Limts

Sequence: SJJ0168 Lab Sample ID: SJJ0168-CRL1

Calibration:Instrument ID: ICPMS1 EJ00039

Project:Client: South State Street PRDIGeoEngineers

Laboratory: SDG:Analytical Resources, LLC 21I0294

0.50000 0.584 117 ug/L 50 - 150Selenium-78 (dissolved)

* Values outside of QC limits

Final Report 21I0294 10/21/2021 Page 313 of 797



[Bookmark_2]High Level Calibration Verification SJJ0155 EPA 6020B UCT-KED[Bookmark]

HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00033

SJJ0155

21I0294

South State Street PRDI

SJJ0155-HCV1

J010416

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

19.5  10.00200.00 239Selenium-78 (dissolved)

* Values outside of QC limits
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HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00033

SJJ0155

21I0294

South State Street PRDI

SJJ0155-HCV2

J010417

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

16.0  10.00300.00 348Selenium-78 (dissolved)

* Values outside of QC limits
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[Bookmark_2]High Level Calibration Verification SJJ0168 EPA 6020B UCT-KED[Bookmark]

HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00039

SJJ0168

21I0294

South State Street PRDI

SJJ0168-HCV1

J010416

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

18.9  10.00*200.00 238Selenium-78 (dissolved)

* Values outside of QC limits
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HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B UCT-KED

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00039

SJJ0168

21I0294

South State Street PRDI

SJJ0168-HCV2

J010417

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

16.2  10.00*300.00 349Selenium-78 (dissolved)

* Values outside of QC limits
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[Bookmark_2]Hold Time Summary EPA 6020B UCT-KED[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 6020B UCT-KED

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 180  180 22

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/12/21
04:5221I0294-02

 17

MW-24_092021
 180  180 23

09/20/21

11:11

09/21/21

15:38

10/07/21

11:34

10/13/21
04:1821I0294-04

 17

MW-60_092021
 180  180 23

09/20/21

11:30

09/21/21

15:38

10/07/21

11:34

10/13/21
05:2321I0294-06

 17

MW-55_092021
 180  180 23

09/20/21

12:29

09/21/21

15:38

10/07/21

11:34

10/13/21
05:3221I0294-08

 16

MW-42_092021
 180  180 23

09/20/21

12:35

09/21/21

15:38

10/07/21

11:34

10/13/21
05:4821I0294-10

 16

MW-54_092021
 180  180 23

09/20/21

13:54

09/21/21

15:38

10/07/21

11:34

10/13/21
05:5721I0294-12

 16

Duplicate
 180  180 22

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/12/21
04:57BJJ0192-DUP1

 17

Matrix Spike
 180  180 22

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/12/21
05:01BJJ0192-MS1

 17

Matrix Spike Dup
 180  180 22

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/12/21
05:06BJJ0192-MSD1

 17

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary EPA 6020B UCT-KED[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 6020B UCT-KED

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

ICPMS1

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.179 ug/LSelenium-78 (dissolved) 0.500
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAG10

Lot Number: P2-AG679501

Matrix: 7% (v/v) HNO3
10 000 µg/mL ea:
Silver

Value / Analyte(s):

Starting Material: Ag Shot

2217Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9996 ± 30 µg/mL 
Density: 1.053 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10015 ± 56 µg/mL

ICP Assay NIST SRM 3151 Lot Number: 160729

Assay Method #2 9992 ± 25 µg/mL

Volhard NIST SRM 999c Lot Number: 999c

- 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 95% confidence level using a coverage factor of k = 2.

Page 1 of 4
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
s Ag <
O Al  0.006295
M As <  0.002403
M Au  0.001634
O B <  0.009978
M Ba <  0.000785
M Be <  0.002407
M Bi  0.001671
O Ca  0.007115
M Cd <  0.000253
M Ce <  0.000573
M Co <  0.000253
O Cr <  0.005043
M Cs <  0.002769
O Cu  0.004614
M Dy <  0.000253
M Er <  0.000253

M Eu <  0.000253
O Fe  0.002932
M Ga <  0.000253
M Gd <  0.000253
M Ge <  0.000754
M Hf <  0.000253
M Hg <  0.001332
M Ho <  0.000253
M In <  0.003483
M Ir <  0.000254
O K  0.004010
M La <  0.000253
O Li <  0.000214
M Lu <  0.000253
O Mg  0.001034
M Mn <  0.000253
M Mo <  0.000479

O Na  0.005562
M Nb <  0.000253
M Nd <  0.000253
O Ni <  0.005472
M Os <  0.000254
M P <  0.053784
M Pb  0.003281
M Pd <  0.001382
M Pr <  0.000253
M Pt <  0.000253
M Rb <  0.000253
M Re <  0.000253
M Rh <  0.000253
M Ru <  0.000254
M S <  0.560935
M Sb <  0.006899
M Sc <  0.000733

M Se <  0.018179
M Si  0.022484
M Sm <  0.000253
M Sn  0.001927
O Sr  0.000086
M Ta <  0.000253
M Tb <  0.000253
M Te <  0.003715
M Th <  0.000253
M Ti <  0.002706
M Tl <  0.000253
M Tm <  0.000253
M U <  0.000253
M V <  0.000822
M W <  0.002146
M Y <  0.000253
M Yb <  0.000253

M Zn  0.005799
M Zr <  0.005559

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 107.87 +1 6 Ag(H2O)6+
Chemical Compatibility -Stable in HNO3, and HF.  Avoid basic media.   Ag forms more insoluble salts than 
any other metal. It also is subject to photochemical reduction to the metal in HCl media although 10 µg/mL 
solutions in 10% HCl [ AgClx1-x] are commonly used in the analytical laboratory.  The most common solubility 
problems exist with arsenate, arsenite , bromide, chloride, iodide, carbonate , chromate, cyanide, iodate, 
oxalate, oxide, sulfate, sulfide, tartrate, and thiocyanate in aqueous media.  The addition of nitric acid renders 
many of these salts soluble.
Stability - 2-100 ppb levels stable for 75+ days when mixed with equivalent levels of all other elements 
including the precious metals (where chloride is present) when in 1% HNO3 / LDPE container.  1-10,000 ppm 
solutions chemically stable for years in 1-5%  HNO3 / LDPE container.
Ag Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3); Oxides (Soluble in HNO3); 
Ores (Digestion with conc. HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 107 amu 1 ppt N/A 91Zr16O
ICP-OES 243.779 nm 0.12/0.01 µg/mL 1  Mn, Th, Ni, Rh
ICP-OES 328.068 nm 0.007/0.0007 µg/mL  1  Ce, Rh, V
ICP-OES 338.289 nm 0.013/0.001 µg/mL  1  Ce, Cr, Th

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

June 07, 2019

- 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.  

- June 07, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAS10

Lot Number: R2-AS691113

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Arsenic

Value / Analyte(s):

Starting Material: As Pieces

2208Starting Material Lot#:

Starting Material Purity: 99.9980%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9981 ± 55 µg/mL 
Density: 1.028 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9981 ± 55 µg/mL

ICP Assay NIST SRM 3103a Lot Number: 100818

- 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 follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001578
O Al  0.006694
s As <
M Au <  0.000526
M B  0.017011
M Ba <  0.000526
O Be <  0.001130
M Bi <  0.002104
O Ca  0.005657
M Cd <  0.000526
M Ce <  0.000526
M Co <  0.003156
M Cr  0.000877
M Cs <  0.002104
M Cu <  0.003156
M Dy <  0.000526
M Er <  0.000526

M Eu <  0.000526
M Fe  0.002633
M Ga <  0.000526
M Gd <  0.000526
M Ge <  0.000526
M Hf <  0.000526
M Hg <  0.002104
M Ho <  0.000526
M In <  0.000526
M Ir <  0.000526
O K  0.003865
M La <  0.000526
M Li <  0.000526
M Lu <  0.000526
O Mg  0.000235
M Mn <  0.001052
M Mo <  0.000526

O Na  0.036136
O Nb <  0.011526
M Nd <  0.000526
O Ni <  0.005537
M Os <  0.000526
O P <  0.056500
M Pb <  0.000526
M Pd <  0.000526
M Pr <  0.002630
M Pt <  0.000526
M Rb <  0.002104
M Re <  0.000526
M Rh <  0.000526
M Ru <  0.000526
O S <  0.056500
M Sb <  0.000526
M Sc <  0.002104

M Se <  0.014204
O Si  0.139479
M Sm <  0.000526
M Sn <  0.001052
M Sr <  0.000526
M Ta <  0.000526
M Tb <  0.000526
M Te <  0.003682
M Th <  0.000526
O Ti <  0.001017
M Tl <  0.000526
M Tm <  0.000526
M U <  0.000526
M V <  0.001578
M W <  0.000526
M Y <  0.000526
M Yb <  0.000526

O Zn <  0.003390
M Zr <  0.003156

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

INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations
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www.inorganicventures.com/TCT- For more information, visit 

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 74.92 ; mix of +3 and +5 ; 6 ; 
H3AsO4 and HAsO2
Chemical Compatibility - Arsenic has no cationic chemistry. It is soluble in HCl, HNO3,H3PO4, H2SO4 and 
HF aqueous  matrices water and  NH4OH .  It is stable with most inorganic anions (forms arsenate when 
boiled with chromate) but many  cationic metals form the insoluble arsenates under pH neutral conditions.  
When fluorinated and / or under acidic conditions arsenate formation is typically not a problem at moderate to 
low concentrations.
Stability -  2-100 ppb levels stable for  months alone or mixed with other elements at equivalent levels in 1% 
HNO3 / LDPE container.
As Containing Samples (Preparation and Solution) - Metal (soluble in 1:1 H2O / HNO3 ); Oxides (the oxide 
exists in crystalline and amorphous forms where the amorphic form is more water soluble.  The oxides 
typically dissolve in dilute acidic solutions when boiled); Minerals (one gram of powered sample is fused in a 
Ni crucible with 10 grams of a 1:1 mix of K2CO3 and KNO3 and the melt extracted with hot water); Organic 
Matrices (0.2 to 0.5 grams of sample are fused with 15 grams of a 1:1 Na2CO3 / Na2O2 mix in a Ni crucible. 
The fuseate is extracted with water and acidified with HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 75 amu 20 ppt N/A  40Ar35Cl, 
59Co16O, 
36Ar38Ar1H,8Ar37C
l,Ar39K, 
150Nd2+,150Sm2+

ICP-OES 189.042 nm 0.05/0.005 µg/mL 1 Cr
ICP-OES 193.696 nm 0.1/0.01 µg/mL 1 V, Ge
ICP-OES 228.812 nm 0.1/0.01 µg/mL 1 Cd, Pt, Ir, Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 25, 2020

- 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.  

- March 25, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control

Page 4 of 4

Final Report 21I0294 10/21/2021 Page 327 of 797



1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCD10

Lot Number: P2-CD675954

Matrix: 3% (v/v) HNO3
10 000 µg/mL ea:
Cadmium

Value / Analyte(s):

Starting Material: Cd Shot

1954Starting Material Lot#:

Starting Material Purity: 99.9998%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10014 ± 30 µg/mL 
Density: 1.029 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10021 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10038 ± 43 µg/mL

ICP Assay NIST SRM 3108 Lot Number: 130116

Assay Method #3 9996 ± 30 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.000834
O Al  0.002435
M As <  0.003997
M Au <  0.002809
M B <  0.005197
M Ba <  0.000399
O Be <  0.000107
M Bi <  0.000399
O Ca  0.001399
s Cd <
M Ce <  0.000399
M Co <  0.000399
M Cr <  0.001199
M Cs <  0.000399
O Cu <  0.003219
M Dy <  0.000399
M Er <  0.000399

O Eu <  0.002146
O Fe <  0.001180
M Ga <  0.000399
M Gd <  0.000399
M Ge <  0.004397
M Hf <  0.000399
O Hg <  0.010730
M Ho <  0.000399
O In <  0.015558
M Ir <  0.000401
O K  0.004479
M La <  0.000399
O Li <  0.000214
M Lu <  0.000399
O Mg  0.000083
O Mn <  0.000429
M Mo <  0.000399

O Na  0.003359
M Nb <  0.000399
M Nd <  0.000399
M Ni <  0.002398
M Os <  0.000401
O P <  0.023606
M Pb <  0.001599
M Pd <  0.000799
M Pr <  0.000399
M Pt <  0.000399
M Rb <  0.000399
M Re <  0.000399
M Rh <  0.000399
M Ru <  0.000401
O S <  0.021460
M Sb <  0.001599
O Sc <  0.000429

M Se <  0.003997
O Si  0.009519
M Sm <  0.000799
M Sn <  0.000799
O Sr <  0.000107
M Ta <  0.000399
M Tb <  0.000399
M Te <  0.005596
M Th <  0.000399
O Ti <  0.000536
M Tl  0.000625
M Tm <  0.000399
M U <  0.000399
M V <  0.001599
M W <  0.000799
M Y <  0.000399
M Yb <  0.000399

O Zn  0.000251
M Zr <  0.000399

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 112.41 +2 4 Cd2(OH) (aq)3+ 
and Cd(OH)(aq)
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 , and HF.   Avoid basic media forming insoluble 
carbonate and hydroxide.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3 / LDPE container.
Cd Containing Samples (Preparation and Solution) -Metal (soluble in HNO3); Oxides (soluble in HCl or 
HNO3); Ores (dissolve in HCl /HNO3 then take to fumes with H2SO4. The silica and lead sulfate are filtered 
off after the addition of water); Organic based (dry ash at 450°C and dissolve ash in HCl), (sulfuric / peroxide 
acid digestion).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 111 amu 11 ppt n/a 95Mo16O
ICP-OES 214.438 nm 0.003 / 0.0003 µg/mL 1 Pt, Ir
ICP-OES 226.502 nm 0.003 / 0.0003 µg/mL 1 Ir
ICP-OES 228.802 nm 0.003 / 0.0003 µg/mL 1 Co, Ir, As, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

Page 3 of 4

Final Report 21I0294 10/21/2021 Page 330 of 797



11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 07, 2019

- 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.  

- March 07, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCO10

Lot Number: N2-CO671028

Matrix: 3% (v/v) HNO3
10 000 µg/mL ea:
Cobalt

Value / Analyte(s):

Starting Material: COBALT

1749Starting Material Lot#:

Starting Material Purity: 99.9978%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9988 ± 34 µg/mL 
Density: 1.057 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9973 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10024 ± 50 µg/mL

ICP Assay NIST SRM traceable to 3113 Lot Number: M2-CO661665

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag  0.022956
O Al  0.013621
i As <
M Au <  0.000583
M B <  0.013512
O Ba  0.071210
O Be <  0.001771
M Bi  0.000614
O Ca  0.025034
M Cd <  0.000844
M Ce  0.002721
s Co <
M Cr <  0.020269
M Cs  0.000877
M Cu  0.007197
M Dy <  0.000422
M Er <  0.000422

M Eu <  0.000422
O Fe  0.048700
M Ga <  0.000844
M Gd  0.003247
M Ge <  0.004645
M Hf <  0.000422
M Hg <  0.002334
M Ho <  0.000422
M In <  0.003378
M Ir <  0.000583
O K  0.005785
M La  0.000877
O Li  0.000262
M Lu <  0.000422
O Mg  0.003444
O Mn <  0.006072
M Mo <  0.005911

O Na  0.008125
M Nb <  0.000422
M Nd <  0.017735
O Ni <  0.043642
M Os <  0.000583
n P <
M Pb  0.010094
M Pd <  0.000422
M Pr <  0.006756
M Pt <  0.000422
M Rb <  0.001689
M Re  0.016853
M Rh <  0.000422
M Ru <  0.000583
n S <
M Sb <  0.005911
M Sc <  0.001689

M Se <  0.009290
O Si  0.017539
M Sm <  0.001689
M Sn <  0.005067
O Sr  0.000841
M Ta <  0.000422
M Tb <  0.001689
M Te <  0.008445
M Th <  0.000422
M Ti <  0.002533
M Tl <  0.000422
M Tm <  0.000422
M U <  0.000422
M V <  0.001689
M W <  0.000844
M Y  0.001228
M Yb <  0.003378

M Zn  0.007197
M Zr <  0.014357

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.93 +2  6 Co(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable  with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 59 amu 2 ppt n/a  42Ca16O1H , 
40Ar18O1H , 
36Ar23Na, 
43Ca16O, 
24Mg35Cl

ICP-OES 228.616 nm 0.01/0.001 µg/mL 1
ICP-OES 237.862 nm 0.01/0.002 µg/mL 1 W, Re, Al, Ta
ICP-OES 238.892 nm 0.01/0.002 µg/mL 1 Fe, W, Ta

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 15, 2019

- 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.  

- January 15, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCR(3)10

Lot Number: P2-CR684202

Matrix: 10% (v/v) HNO3

10 000 µg/mL ea:
Chromium

Value / Analyte(s):

Starting Material: Cr METAL

2077Starting Material Lot#:

Starting Material Purity: 99.9942%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10056 ± 49 µg/mL 
Density: 1.084 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10061 ± 71 µg/mL

ICP Assay NIST SRM 3112a Lot Number: 170630

Assay Method #2 10052 ± 64 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000540
O Al  0.016626
M As  0.003836
M Au <  0.000540
M B <  0.049000
O Ba <  0.002000
O Be <  0.000250
M Bi  0.008952
O Ca  0.074605
M Cd <  0.000540
M Ce <  0.000540
O Co <  0.002900
s Cr <
M Cs <  0.019000
O Cu  0.010018
M Dy <  0.000540
M Er <  0.016000

M Eu <  0.003200
O Fe  0.202502
O Ga <  0.031000
M Gd <  0.000540
M Ge <  0.005400
M Hf <  0.000540
M Hg <  0.001600
M Ho <  0.000540
M In <  0.001100
M Ir <  0.000540
O K  0.034105
M La <  0.001100
O Li <  0.000130
M Lu <  0.000540
O Mg  0.001449
O Mn <  0.014000
O Mo <  0.013000

O Na  0.130027
M Nb <  0.022000
M Nd <  0.000540
O Ni  0.009165
M Os <  0.088000
i P <
M Pb  0.002557
M Pd <  0.001100
M Pr <  0.000540
M Pt <  0.000540
i Rb <
M Re <  0.002700
M Rh <  0.032000
M Ru <  0.094000
i S <
M Sb <  0.008600
O Sc <  0.001400

M Se <  0.012000
n Si <
M Sm <  0.035000
M Sn  0.004049
O Sr <  0.000250
M Ta <  0.000540
M Tb <  0.000540
M Te <  0.004800
M Th <  0.000540
O Ti  0.013428
M Tl <  0.001100
O Tm <  0.001800
M U <  0.001100
O V  0.159869
M W <  0.028000
M Y <  0.001100
M Yb <  0.000540

O Zn <  0.002700
M Zr <  0.020000

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 52.00 +3  6   Cr(H2O)63+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4. Avoid basic media. Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cr3 Containing Samples (Preparation and Solution) -Metal (soluble in HCl ); Oxides/Ores (Chrome 
ore/oxides are very difficult to dissolve. The following procedures [A-D] are commonly used: A. Fusion with 
KHSO4 and extraction with hot KCl. The residue fused with Na2CO3 and KClO3, 3:1.  B. Fusion with NaKSO4 
and NaF 2:1, C. Fusion with magnesia or lime and sodium or potassium carbonates, 4:1. D. Fusion with 
Na2O2 or NaOH and KNO3 or NaOH and Na2O2. Nickel, iron, copper, or silver crucibles should be used for 
D.  Platinum may be used for A, B, C); Organic Matrices (ash at 4500C followed by one of the fusion methods 
above or sulfuric/hydrogen peroxide acid digestions may be applicable to non oxide containing samples).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 52 amu 40 ppt N/A 36S16O, 36Ar16O - 
The 50Cr, 53Cr, 
54Cr lines suffer 
from many more 
potential 
interferences from 
sulfur, chlorine and 
argon compounds 
of oxygen, nitrogen 
and carbon.

ICP-OES 205.552 nm 0.006/0.0008 µg/mL 1 Os
ICP-OES 276.654 nm 0.01/0.001 µg/mL 1 Cu, Ta, V
ICP-OES 284.325 nm 0.008/0.0007 µg/mL  1

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034
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- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

November 02, 2019

- 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.  

- November 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCU10

Lot Number: P2-CU682108

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Copper

Value / Analyte(s):

Starting Material: Cu Metal

2095Starting Material Lot#:

Starting Material Purity: 99.9996%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10013 ± 30 µg/mL 
Density: 1.032 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9977 ± 50 µg/mL

ICP Assay NIST SRM 3114 Lot Number: 121207

Assay Method #2 10024 ± 26 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10007 ± 46 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.007542
O Al <  0.000609
M As <  0.010371
M Au <  0.001885
O B  0.003663
M Ba  0.004253
M Be <  0.000942
M Bi <  0.000942
O Ca  0.002304
M Cd <  0.000942
M Ce <  0.000942
M Co  0.001890
M Cr <  0.005657
M Cs <  0.000942
s Cu <
M Dy <  0.000942
M Er <  0.000942

M Eu <  0.000942
O Fe  0.008700
M Ga <  0.000942
M Gd <  0.000942
M Ge <  0.005657
M Hf <  0.000942
O Hg <  0.007064
M Ho <  0.000942
M In <  0.000942
M Ir <  0.000942
O K  0.000763
M La <  0.000942
O Li <  0.000243
M Lu <  0.000942
O Mg  0.000320
O Mn  0.000793
M Mo <  0.005657

O Na  0.001434
M Nb <  0.000942
M Nd <  0.000942
M Ni  0.003781
M Os <  0.000942
O P <  0.031668
M Pb  0.005789
M Pd <  0.000942
M Pr <  0.000942
M Pt <  0.000942
M Rb <  0.000942
M Re <  0.000942
i Rh <
M Ru <  0.039588
O S  0.007174
M Sb <  0.001885
M Sc <  0.000942

M Se <  0.016971
O Si  0.003052
M Sm <  0.000942
M Sn <  0.005657
M Sr <  0.000942
M Ta <  0.000942
M Tb <  0.000942
M Te <  0.004714
M Th <  0.000942
O Ti <  0.002801
M Tl <  0.000942
M Tm <  0.000942
M U <  0.000942
M V <  0.003771
M W <  0.005657
M Y <  0.000942
M Yb <  0.000942

M Zn <  0.005657
M Zr <  0.000942

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

INTENDED USE6.0

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

Page 2 of 4

Final Report 21I0294 10/21/2021 Page 341 of 797



INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 63.55  +2 6 Cu(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cu Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 63 amu 10 ppt n/a 40Ar23Na 47Ti16O, 
14N12C37Cl, 
16O12C35Cl, 
23Na40Ca

ICP-OES 219.958 nm 0.01/.002 µg/mL 1 Th, Ta, Nb, U, Hf
ICP-OES 224.700 nm 0.01/.001 µg/mL 1  Pb, Ir, Ni, W
ICP-OES 324.754 nm 0.06/.001 µg/mL  Nb, U, Th, Mo, Hf

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

August 24, 2019

- 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.  

- August 24, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMN10

Lot Number: P2-MN687536

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Manganese

Value / Analyte(s):

Starting Material: Mn Metal

2275Starting Material Lot#:

Starting Material Purity: 99.9909%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10046 ± 30 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10045 ± 25 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10083 ± 68 µg/mL

ICP Assay NIST SRM 3132 Lot Number: 050429

Assay Method #3 10031 ± 47 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001500
O Al  0.004337
M As <  0.008000
M Au <  0.000730
M B  0.069078
M Ba <  0.001500
M Be <  0.000730
M Bi <  0.003000
O Ca  0.062652
M Cd <  0.001500
M Ce <  0.007300
O Co  0.014779
O Cr  0.273102
M Cs <  0.000730
O Cu  0.007711
M Dy <  0.001500
M Er <  0.001500

M Eu <  0.000730
M Fe <  0.650000
M Ga  0.004337
M Gd <  0.000730
M Ge <  0.004400
M Hf <  0.000730
M Hg <  0.002200
M Ho <  0.000730
M In <  0.003000
M Ir <  0.000730
O K  0.006425
M La <  0.003000
O Li  0.000417
M Lu <  0.000730
O Mg  0.321297
s Mn <
M Mo  0.010281

O Na  0.176713
M Nb <  0.000730
M Nd <  0.001500
M Ni  0.024097
M Os <  0.000730
i P <
M Pb  0.007389
M Pd <  0.000730
M Pr <  0.000730
M Pt <  0.000730
M Rb <  0.006600
M Re <  0.000730
M Rh <  0.003000
M Ru <  0.004400
i S <
M Sb <  0.021000
O Sc <  0.004100

M Se <  0.006600
O Si  0.097995
M Sm <  0.000730
M Sn <  0.002200
O Sr  0.000931
M Ta <  0.000730
M Tb <  0.000730
M Te <  0.019000
M Th <  0.000730
O Ti <  0.006500
M Tl <  0.000730
M Tm <  0.000730
M U <  0.001500
M V <  0.000730
M W <  0.004400
O Y  0.001365
M Yb <  0.000730

M Zn  0.009960
M Zr <  0.000730

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 54.94 +2 6  Mn(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3/LDPE container.
Mn Containing Samples (Preparation and Solution) -Metal (Soluble in dilute acids ); Oxides (Soluble in dilute 
acids); Ores (Dissolve with HCl. If silica is present add HF and then fume off silica by adding H2SO4 and heat 
to SO3 fumes - dense white fumes).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 55 amu 10 ppt n/a 40Ar14N1H,39K16
O,37Cl18O,40Ar15
N,38Ar17O,36Ar18O
1H 
,38Ar16O1H,37Cl17
O1H,23Na32S

ICP-OES 257.610 nm 0.0014 / 0.00002 µg/mL 1 Ce, W, Re
ICP-OES 259.373 nm 0.0016 / 0.00002 µg/mL 1 U, Ta, Mo, Fe, Nb
ICP-OES 260.569 nm 0.0021 / 0.00002 µg/mL 1 Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 05, 2020

- 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.  

- January 05, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGNI10

Lot Number: P2-NI686384

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Nickel

Value / Analyte(s):

Starting Material: Ni Metal

2277 and 2282Starting Material Lot#:

Starting Material Purity: 99.9992%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9979 ± 30 µg/mL 
Density: 1.038 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9971 ± 54 µg/mL

ICP Assay NIST SRM 3136 Lot Number: 120619

Assay Method #2 9970 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 9993 ± 33 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.002606
M Al <  0.013000
O As <  0.067000
M Au <  0.002100
M B <  0.017000
M Ba <  0.001100
O Be <  0.000410
M Bi <  0.004200
O Ca  0.003351
M Cd  0.001365
M Ce <  0.001100
O Co  0.017377
O Cr <  0.006700
M Cs <  0.007300
M Cu  0.004096
M Dy <  0.001100
M Er <  0.001100

M Eu <  0.001100
O Fe  0.018618
M Ga <  0.001100
M Gd <  0.001100
M Ge <  0.004200
M Hf <  0.001100
M Hg  0.014895
M Ho <  0.001100
M In <  0.001100
M Ir  0.004716
O K  0.004716
M La <  0.001100
O Li <  0.000140
M Lu <  0.001100
O Mg  0.000372
O Mn <  0.001900
M Mo <  0.008400

O Na  0.004965
M Nb <  0.001100
M Nd <  0.001100
s Ni <
M Os  0.002110
i P <
M Pb  0.006578
M Pd <  0.001100
M Pr <  0.001100
M Pt <  0.001100
M Rb <  0.001100
M Re  0.001737
M Rh <  0.006300
M Ru <  0.019000
i S <
M Sb  0.005833
M Sc <  0.002100

O Se <  0.067000
O Si  0.010923
M Sm <  0.001100
M Sn <  0.016000
O Sr <  0.000940
M Ta <  0.001100
M Tb <  0.001100
M Te <  0.015000
M Th <  0.001100
M Ti <  0.004200
M Tl <  0.001100
M Tm <  0.001100
M U <  0.001100
M V <  0.002100
M W <  0.006300
O Y <  0.000540
M Yb <  0.001100

M Zn  0.006578
M Zr <  0.001100

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.69  +2 6 Ni(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Ni Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 60 amu 100 ppt n/a  43Ca16O1H , 
44Ca16O, 
23Na37Cl

ICP-OES 221.647 nm 0.01 / 0.0009 µg/mL 1 Si
ICP-OES 231.604 nm 0.02 / 0.002 µg/mL 1 Sb, Ta, Co
ICP-OES 232.003 nm 0.02 / 0.006 µg/mL 1 Cr, Re, Os, Nb, Ag, 

Pt, Fe

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 02, 2019

- 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.  

- December 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGZN10

Lot Number: P2-ZN686137

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Zinc

Value / Analyte(s):

Starting Material: Zn Shot

2201Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10040 ± 30 µg/mL 
Density: 1.033 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10009 ± 54 µg/mL

ICP Assay NIST SRM 3168a Lot Number: 120629

Assay Method #2 10049 ± 33 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10041 ± 28 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.003057
O Al <  0.005720
M As <  0.003057
M Au <  0.000510
O B <  0.017160
M Ba <  0.000509
M Be <  0.000509
M Bi <  0.005095
O Ca  0.033793
O Cd  0.003924
M Ce <  0.000509
M Co <  0.000509
O Cr  0.001549
M Cs <  0.000509
O Cu <  0.010296
M Dy <  0.000509
M Er <  0.000509

M Eu <  0.000509
O Fe  0.006348
M Ga <  0.007134
M Gd <  0.000509
M Ge <  0.003057
M Hf <  0.000509
M Hg <  0.001021
M Ho <  0.000509
M In <  0.000509
M Ir <  0.000510
O K  0.001499
M La <  0.000509
O Li <  0.000457
M Lu <  0.000509
O Mg  0.000349
M Mn <  0.000509
M Mo <  0.000509

O Na  0.001874
M Nb <  0.000509
M Nd <  0.000509
M Ni <  0.000509
M Os <  0.000510
O P <  0.057200
O Pb  0.023870
M Pd <  0.002038
M Pr <  0.000509
M Pt <  0.000509
M Rb <  0.002038
M Re <  0.000509
M Rh <  0.000509
M Ru <  0.006129
O S <  0.034320
M Sb <  0.001019
M Sc <  0.000509

M Se <  0.023441
O Si <  0.057200
M Sm <  0.000509
M Sn <  0.000509
M Sr <  0.000509
M Ta <  0.000509
M Tb <  0.000509
M Te <  0.023441
M Th <  0.000509
M Ti <  0.000509
M Tl <  0.009172
M Tm <  0.000509
M U <  0.000509
M V <  0.000509
M W <  0.001019
M Y <  0.000509
M Yb <  0.000509

s Zn <
M Zr <  0.000509

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 65.39 +2 4 Zn(OH)(aq)1+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4. Avoid basic media forming insoluble 
carbonate and hydroxide. Stable with most metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Zn Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3); Organic based (dry ash at 4500C and dissolve ash in HCl) (sulfuric/peroxide acid 
digestion)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 66 amu 7 ppt  N/A  50Ti16O,50Cr16O, 
50V16O, 34S16O2, 
32S16O18O, 
32S17O2, 
33S16O17O, 
32S34S, 33S2

ICP-OES 202.548 nm 0.004/0.0002 µg/mL 1  Nb, Cu, Co, Hf
ICP-OES 206.200 nm 0.006/0.0006 µg/mL 1 Sb, Ta, Bi, Os
ICP-OES 213.856 nm 0.002/0.0004 µg/mL 1  Ni, Cu, V

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 05, 2019

- 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.  

- December 05, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGU1

Lot Number: P2-U683975

Matrix: 2% (v/v) HNO3

1 000 µg/mL ea:
Uranium

Value / Analyte(s):

Starting Material: Uranyl Nitrate

1948Starting Material Lot#:

Starting Material Purity: 99.9985%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 1001 ± 5 µg/mL 
Density: 1.010 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 1001 ± 5 µg/mL

ICP Assay NIST SRM 3164 Lot Number: 080521

Assay Method #2 1002 ± 6 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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Certified Abundance:

IV's Certified Abundance

Isotope Atom %

Uranium 238U
Uranium 235U

99.8 ± 0.1
0.24 ± 0.05

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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000103
M Al <  0.003740
M As <  0.001143
M Au <  0.000207
M B <  0.005819
M Ba <  0.002286
M Be <  0.001350
M Bi <  0.000103
M Ca <  0.010391
M Cd <  0.000103
M Ce <  0.000103
M Co <  0.000415
M Cr <  0.001870
M Cs  0.000175
M Cu  0.000792
M Dy <  0.000103
M Er <  0.000103

M Eu <  0.000103
M Fe  0.001029
M Ga <  0.001350
M Gd <  0.000311
M Ge <  0.001974
M Hf <  0.000103
M Hg <  0.000415
M Ho <  0.000103
M In <  0.000103
M Ir <  0.000103
M K <  0.041565
M La <  0.001662
M Li <  0.001662
M Lu <  0.000103
M Mg <  0.002493
M Mn <  0.001454
M Mo <  0.000415

M Na  0.020618
M Nb <  0.000207
M Nd <  0.000623
M Ni <  0.008313
M Os <  0.000103
i P <
M Pb <  0.000103
M Pd <  0.000207
M Pr <  0.000103
M Pt <  0.000103
M Rb <  0.000519
M Re <  0.000103
M Rh <  0.000103
M Ru <  0.000519
i S <
M Sb <  0.000103
M Sc <  0.006234

M Se <  0.001246
M Si <  0.035027
M Sm <  0.000311
M Sn <  0.007273
M Sr <  0.001039
M Ta <  0.000103
M Tb <  0.000103
M Te <  0.006234
M Th  0.010535
M Ti <  0.000207
M Tl <  0.000103
M Tm <  0.000103
s U <
M V <  0.000207
M W <  0.000103
M Y <  0.000103
M Yb <  0.000103

M Zn <  0.003533
M Zr <  0.000103

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
 n - Not Checked For     s - Solution Standard Element
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INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 238.03  +6 8  UO22+(uranyl)
Chemical Compatibility - Soluble in HCl and HNO3.  Avoid  H3PO4.  H2SO4 and HF matrices should not be a 
problem depending upon [U].  Although the  UO22+ ion is distinctly basic, any U+4 will precipitate in  basic 
media.  UO22+salts are generally soluble in water and UO22+  is stable  with most metals and inorganic 
anions.  The uranyl phosphate is insoluble in water.  UF4 and UF6 are water soluble.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 2-5% HNO3 / LDPE container.
U Containing Samples (Preparation and Solution) -Metal (Dissolves rapidly in HCl and HNO3);  Oxide 
(Soluble in HNO3); Ores (Digest for 1-2 hours  with 1 gram of ore to 30 mL 1:1 HNO3.  Silica insolubles are 
removed by filtration after bringing the sample to fumes with conc. H2SO4.)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 238 amu 2 ppt N/A 206Pb16O2
ICP-OES 263.553 nm 0.3 / 0.01 µg/mL 1 Ce, Ir, Th, Rh, W, Zr, 

Ta, Ti, V, Hf, Fe, Re, 
Ru

ICP-OES 367.007 nm 0.3 / 0.02 µg/mL 1  Th, Ce
ICP-OES 385.958 nm 0.3 / 0.01 µg/mL 1 Th, Fe

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 28, 2019

- 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.  

- September 28, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution

Catalog Number: AR-6020ICS-0A10
Lot Number: R2-MEB692465

Matrix: 1.4% (v/v) HNO3

1 000 µg/mL ea:
Chloride,

200 µg/mL ea:
Carbon,

100 µg/mL ea:
Calcium, Aluminum,
Iron, Potassium,
Magnesium, Sodium,
Phosphorus, Sulfur,

2 µg/mL ea:
Titanium, Molybdenum

Value / Analyte(s):

3.0 CERTIFIED VALUES AND UNCERTAINTIES

ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE

Aluminum, Al 100.0 ± 0.3 µg/mL Calcium, Ca 100.0 ± 0.5 µg/mL

Carbon, C 200.1 ± 0.5 µg/mL Chloride, Cl 1 000 ± 5 µg/mL

Iron, Fe 100.0 ± 0.5 µg/mL Magnesium, Mg 100.0 ± 0.5 µg/mL

Molybdenum, Mo 2.001 ± 0.012 µg/mL Phosphorus, P 100.1 ± 0.6 µg/mL

Potassium, K 100.0 ± 0.5 µg/mL Sodium, Na 100.0 ± 0.5 µg/mL

Sulfur, S 100.0 ± 0.5 µg/mL Titanium, Ti 2.001 ± 0.017 µg/mL

Density: 1.007 g/mL (measured at 20 ± 4 ºC)

Assay Information:
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METHOD NIST SRM SRM LOTANALYTE

3101aICP Assay 140903Al
928EDTA 928Al
84LAcidimetric 84LC
3109aICP Assay 130213Ca
928EDTA 928Ca
3126aICP Assay 140812Fe
928EDTA 928Fe
3141aICP Assay 140813K

Gravimetric See Sec. 4.2K
3131aICP Assay 140110Mg
928EDTA 928Mg
3134ICP Assay 130418Mo
3152aICP Assay 120715Na

Gravimetric See Sec. 4.2Na
3139aICP Assay 060717P
84LAcidimetric 84LP
84LAcidimetric 84LS
traceable to 3154ICP Assay M2-S657208S
3162aICP Assay 130925Ti

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

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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

N/A
INTENDED USE6.0
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- For the calibration of analytical instruments and validation of analytical methods as appropriate.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

April 22, 2020

- 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.  

- April 22, 2024

- The date after which this CRM/RM should not be used.
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11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAG10

Lot Number: P2-AG688237

Matrix: 7% (v/v) HNO3

10 000 µg/mL ea:
Silver

Value / Analyte(s):

Starting Material: Ag Shot

2217Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10004 ± 30 µg/mL 
Density: 1.054 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

ICP Assay NIST SRM 3151 Lot Number: 160729

Assay Method #2

Volhard NIST SRM 999c Lot Number: 999c

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
s Ag <
O Al  0.006296
M As <  0.002403
M Au  0.001635
O B <  0.009978
M Ba <  0.000785
M Be <  0.002407
M Bi  0.001671
O Ca  0.007116
M Cd <  0.000253
M Ce <  0.000573
M Co <  0.000253
O Cr <  0.005043
M Cs <  0.002769
O Cu  0.004614
M Dy <  0.000253
M Er <  0.000253

M Eu <  0.000253
O Fe  0.002932
M Ga <  0.000253
M Gd <  0.000253
M Ge <  0.000754
M Hf <  0.000253
M Hg <  0.001332
M Ho <  0.000253
M In <  0.003483
M Ir <  0.000254
O K  0.004010
M La <  0.000253
O Li <  0.000214
M Lu <  0.000253
O Mg  0.001035
M Mn <  0.000253
M Mo <  0.000479

O Na  0.005563
M Nb <  0.000253
M Nd <  0.000253
O Ni <  0.005472
M Os <  0.000254
M P <  0.053784
M Pb  0.003281
M Pd <  0.001382
M Pr <  0.000253
M Pt <  0.000253
M Rb <  0.000253
M Re <  0.000253
M Rh <  0.000253
M Ru <  0.000254
M S <  0.560935
M Sb <  0.006899
M Sc <  0.000733

M Se <  0.018179
M Si  0.022487
M Sm <  0.000253
M Sn  0.001928
O Sr  0.000086
M Ta <  0.000253
M Tb <  0.000253
M Te <  0.003715
M Th <  0.000253
M Ti <  0.002706
M Tl <  0.000253
M Tm <  0.000253
M U <  0.000253
M V <  0.000822
M W <  0.002146
M Y <  0.000253
M Yb <  0.000253

M Zn  0.005800
M Zr <  0.005559

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 107.87 +1 6 Ag(H2O)6+
Chemical Compatibility -Stable in HNO3, and HF.  Avoid basic media.   Ag forms more insoluble salts than 
any other metal. It also is subject to photochemical reduction to the metal in HCl media although 10 µg/mL 
solutions in 10% HCl [ AgClx1-x] are commonly used in the analytical laboratory.  The most common solubility 
problems exist with arsenate, arsenite , bromide, chloride, iodide, carbonate , chromate, cyanide, iodate, 
oxalate, oxide, sulfate, sulfide, tartrate, and thiocyanate in aqueous media.  The addition of nitric acid renders 
many of these salts soluble.
Stability - 2-100 ppb levels stable for 75+ days when mixed with equivalent levels of all other elements 
including the precious metals (where chloride is present) when in 1% HNO3 / LDPE container.  1-10,000 ppm 
solutions chemically stable for years in 1-5%  HNO3 / LDPE container.
Ag Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3); Oxides (Soluble in HNO3); 
Ores (Digestion with conc. HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 107 amu 1 ppt N/A 91Zr16O
ICP-OES 243.779 nm 0.12/0.01 µg/mL 1  Mn, Th, Ni, Rh
ICP-OES 328.068 nm 0.007/0.0007 µg/mL  1  Ce, Rh, V
ICP-OES 338.289 nm 0.013/0.001 µg/mL  1  Ce, Cr, Th

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 29, 2020

- 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.  

-

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAS10

Lot Number: R2-AS691113

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Arsenic

Value / Analyte(s):

Starting Material: As Pieces

2208Starting Material Lot#:

Starting Material Purity: 99.9980%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9981 ± 55 µg/mL 
Density: 1.028 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9981  55 µg/mL

ICP Assay NIST SRM 3103a Lot Number: 100818

- 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 follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001578
O Al  0.006694
s As <
M Au <  0.000526
M B  0.017011
M Ba <  0.000526
O Be <  0.001130
M Bi <  0.002104
O Ca  0.005657
M Cd <  0.000526
M Ce <  0.000526
M Co <  0.003156
M Cr  0.000877
M Cs <  0.002104
M Cu <  0.003156
M Dy <  0.000526
M Er <  0.000526

M Eu <  0.000526
M Fe  0.002633
M Ga <  0.000526
M Gd <  0.000526
M Ge <  0.000526
M Hf <  0.000526
M Hg <  0.002104
M Ho <  0.000526
M In <  0.000526
M Ir <  0.000526
O K  0.003865
M La <  0.000526
M Li <  0.000526
M Lu <  0.000526
O Mg  0.000235
M Mn <  0.001052
M Mo <  0.000526

O Na  0.036136
O Nb <  0.011526
M Nd <  0.000526
O Ni <  0.005537
M Os <  0.000526
O P <  0.056500
M Pb <  0.000526
M Pd <  0.000526
M Pr <  0.002630
M Pt <  0.000526
M Rb <  0.002104
M Re <  0.000526
M Rh <  0.000526
M Ru <  0.000526
O S <  0.056500
M Sb <  0.000526
M Sc <  0.002104

M Se <  0.014204
O Si  0.139479
M Sm <  0.000526
M Sn <  0.001052
M Sr <  0.000526
M Ta <  0.000526
M Tb <  0.000526
M Te <  0.003682
M Th <  0.000526
O Ti <  0.001017
M Tl <  0.000526
M Tm <  0.000526
M U <  0.000526
M V <  0.001578
M W <  0.000526
M Y <  0.000526
M Yb <  0.000526

O Zn <  0.003390
M Zr <  0.003156

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

INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations
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www.inorganicventures.com/TCT- For more information, visit 

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 74.92 ; mix of +3 and +5 ; 6 ; 
H3AsO4 and HAsO2
Chemical Compatibility - Arsenic has no cationic chemistry. It is soluble in HCl, HNO3,H3PO4, H2SO4 and 
HF aqueous  matrices water and  NH4OH .  It is stable with most inorganic anions (forms arsenate when 
boiled with chromate) but many  cationic metals form the insoluble arsenates under pH neutral conditions.  
When fluorinated and / or under acidic conditions arsenate formation is typically not a problem at moderate to 
low concentrations.
Stability -  2-100 ppb levels stable for  months alone or mixed with other elements at equivalent levels in 1% 
HNO3 / LDPE container.
As Containing Samples (Preparation and Solution) - Metal (soluble in 1:1 H2O / HNO3 ); Oxides (the oxide 
exists in crystalline and amorphous forms where the amorphic form is more water soluble.  The oxides 
typically dissolve in dilute acidic solutions when boiled); Minerals (one gram of powered sample is fused in a 
Ni crucible with 10 grams of a 1:1 mix of K2CO3 and KNO3 and the melt extracted with hot water); Organic 
Matrices (0.2 to 0.5 grams of sample are fused with 15 grams of a 1:1 Na2CO3 / Na2O2 mix in a Ni crucible. 
The fuseate is extracted with water and acidified with HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 75 amu 20 ppt N/A  40Ar35Cl, 
59Co16O, 
36Ar38Ar1H,8Ar37C
l,Ar39K, 
150Nd2+,150Sm2+

ICP-OES 189.042 nm 0.05/0.005 µg/mL 1 Cr
ICP-OES 193.696 nm 0.1/0.01 µg/mL 1 V, Ge
ICP-OES 228.812 nm 0.1/0.01 µg/mL 1 Cd, Pt, Ir, Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 25, 2020

- 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.  

- March 25, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control

Page 4 of 4

Final Report 21I0294 10/21/2021 Page 375 of 797



1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGBA10

Lot Number: P2-BA682107

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Barium

Value / Analyte(s):

Starting Material: Ba(NO3)2

Mixed LotsStarting Material Lot#:

Starting Material Purity: 99.9995%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10072 ± 32 µg/mL 
Density: 1.024 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

ICP Assay NIST SRM 3104a Lot Number: 140909

Assay Method #2

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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001538
M Al  0.005194
M As <  0.000519
M Au <  0.003452
M B <  0.002519
s Ba <
M Be <  0.000430
M Bi <  0.002971
O Ca  0.026224
M Cd <  0.000200
M Ce <  0.004362
M Co <  0.000200
M Cr <  0.002191
M Cs <  0.001640
M Cu <  0.003646
M Dy <  0.000200
M Er <  0.000556

O Eu <  0.028728
M Fe  0.016554
M Ga <  0.000200
M Gd <  0.000200
M Ge <  0.000430
M Hf <  0.002746
M Hg <  0.001063
M Ho <  0.000200
M In <  0.000200
M Ir <  0.000446
O K  0.011526
O La <  0.091587
O Li <  0.002181
M Lu <  0.002934
O Mg  0.002379
M Mn <  0.000902
M Mo <  0.000455

O Na  0.006767
M Nb <  0.000200
M Nd <  0.000200
M Ni <  0.001290
M Os <  0.000752
O P <  0.044677
M Pb <  0.002257
M Pd <  0.000286
M Pr <  0.000200
M Pt <  0.000200
M Rb  0.001487
M Re <  0.000200
M Rh <  0.000200
M Ru <  0.000200
O S <  0.073041
M Sb <  0.000514
M Sc <  0.000478

M Se <  0.007964
O Si <  0.020780
M Sm <  0.082480
M Sn <  0.000200
O Sr  0.027070
M Ta <  0.001008
M Tb <  0.000200
M Te <  0.001470
M Th <  0.000200
M Ti <  0.000324
M Tl <  0.000200
M Tm <  0.000954
M U <  0.000200
M V <  0.000229
M W <  0.001627
O Y <  0.019637
M Yb <  0.001991

O Zn  0.004335
M Zr <  0.000271

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 137.33 +2 6  Ba(H2O)6+2
Chemical Compatibility - Soluble in HCl, and HNO3.  Avoid  H2SO4,  HF and neutral to basic media.   Stable  
with most metals and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, 
sulfate, oxalate, chromate, arsenate, iodate, molybdate, sulfite  and tungstate in neutral aqueous media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1 -10,000 ppm solutions 
chemically stable for years in 1-3.5% HNO3 / LDPE container.
Ba Containing Samples (Preparation and Solution) -Metal(is best dissolved in diluted HNO3 ); Ores( 
Carbonate fusion in Pt0 followed by HCl dissolution.  If sulfate is present dissolve the fuseate using HCl / 
tartaric acid to prevent BaSO4 precipitate ); Organic Matrices (dry ash and dissolve in dilute HCl.)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 138 amu 1 ppt N/A  122Sn16O, 
122Te16O

ICP-OES 230.424 nm 0.004/0.0005 µg/mL  1  Mo, Ir, Co
ICP-OES 233.527 nm 0.004/0.0003 µg/mL 1
ICP-OES 455.403 nm 0.002/0.0001 µg/mL  1  Zr, U

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 13, 2019

- 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.  

- September 13, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCA10

Lot Number: R2-CA697921

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Calcium

Value / Analyte(s):

Starting Material: Calcium Oxide

P2-CA677788Starting Material Lot#:

Starting Material Purity: 99.9995%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9985 ± 30 µg/mL 
Density: 1.039 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9976  43 µg/mL

ICP Assay NIST SRM 3109a Lot Number: 130213

Assay Method #2 9965  25 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10008  26 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.002500
O Al <  0.030000
O As <  0.025000
M Au <  0.013000
O B <  0.006900
M Ba  0.000905
O Be <  0.000270
M Bi <  0.002500
s Ca <
O Cd <  0.000540
M Ce <  0.001300
O Co  0.000558
O Cr <  0.006000
M Cs <  0.001300
M Cu <  0.002500
M Dy <  0.001300
M Er <  0.001300

M Eu <  0.001300
O Fe  0.002316
M Ga <  0.002500
M Gd <  0.001300
O Ge <  0.018000
M Hf <  0.002500
M Hg <  0.001300
M Ho <  0.001300
M In <  0.001300
M Ir <  0.001300
O K  0.015797
M La <  0.001300
O Li <  0.006900
M Lu <  0.001300
O Mg  0.002843
O Mn  0.000115
M Mo  0.002527

M Na  0.008214
M Nb <  0.001300
M Nd <  0.001300
O Ni <  0.005300
M Os <  0.002500
O P <  0.027000
M Pb  0.001685
M Pd <  0.006200
M Pr <  0.001300
M Pt <  0.001300
M Rb <  0.014000
M Re <  0.001300
M Rh <  0.002500
M Ru <  0.003800
n S <
M Sb <  0.007400
O Sc <  0.006100

O Se <  0.022000
O Si <  0.022000
M Sm <  0.001300
O Sn <  0.013000
M Sr  0.115847
M Ta <  0.008600
M Tb <  0.001300
O Te <  0.045000
M Th <  0.001300
O Ti <  0.004200
M Tl <  0.001300
M Tm <  0.001300
M U <  0.001300
O V <  0.002200
M W <  0.012000
M Y <  0.001300
M Yb <  0.001300

O Zn  0.001158
M Zr <  0.006200

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 40.08 +2 6 Ca(H2O)6+2
Chemical Compatibility - Soluble in HCl and HNO3.  Avoid H2SO4, HF, H3PO4 and neutral to basic media.  
Stable with most metals and inorganic anions forming insoluble  silicate, carbonate, hydroxide, oxide, fluoride, 
sulfate, oxalate, chromate, arsenate, and tungstate in neutral aqueous media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-10% HNO3 / LDPE container.
Ca Containing Samples (Preparation and Solution) -Metal ( best dissolved in diluted HNO3 ); Ores ( 
Carbonate fusion in Pt0 followed by HCl dissolution); Organic Matrices (dry ash and dissolution in dilute HCl. 
Do not heat when dissolving to avoid precipitation of SiO2). The oxide, hydroxide, carbonate, phosphate, and 
fluoride of calcium are soluble in % levels of HCl or HNO3. The sulfates (gypsum, anhydrite, etc.), certain 
silicates, and complex compounds require fusion with Na2CO3 followed by HCl / water dissolution. Note that 
contamination is a very real problem when analyzing for trace levels.
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 44 amu 1200 ppt n/a   16O212C, 
28Si16O, 88Sr

ICP-OES 393.366 nm 0.0002 / 0.00004 µg/mL 1 U, Ce
ICP-OES 396.847 nm 0.0005 / 0.00006 µg/mL 1 Th
ICP-OES 422.673 nm 0.01 / 0.001 µg/mL 1 Ge

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

November 09, 2020

- 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.  

- November 09, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
Chairman / Senior Technical Director

Certifying Officer:

Michael Booth
Director, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCD10

Lot Number: P2-CD685077

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Cadmium

Value / Analyte(s):

Starting Material: Cd Shot

1954Starting Material Lot#:

Starting Material Purity: 99.9996%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9954 ± 30 µg/mL 
Density: 1.029 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

ICP Assay NIST SRM 3108 Lot Number: 130116

Assay Method #2

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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag <  0.006348
O Al  0.011566
M As <  0.001623
M Au <  0.000405
M B <  0.004463
O Ba <  0.000968
M Be <  0.000405
M Bi <  0.000405
O Ca  0.002946
s Cd <
M Ce <  0.000405
M Co <  0.000405
M Cr  0.002907
M Cs <  0.002374
M Cu <  0.002434
M Dy <  0.000405
M Er <  0.000405

M Eu <  0.010622
M Fe  0.003011
M Ga <  0.000405
M Gd <  0.000405
M Ge <  0.000405
M Hf <  0.000405
O Hg <  0.002152
M Ho <  0.000405
O In <  0.021520
M Ir <  0.000405
O K  0.008179
M La <  0.000405
M Li <  0.000405
M Lu <  0.000405
O Mg  0.000137
M Mn <  0.001623
M Mo <  0.000811

O Na  0.004020
M Nb <  0.000405
M Nd <  0.000405
M Ni <  0.002840
M Os <  0.000405
O P <  0.045730
M Pb <  0.002434
M Pd <  0.000405
M Pr <  0.000405
M Pt <  0.000405
M Rb <  0.000405
M Re <  0.000405
M Rh <  0.000405
M Ru <  0.000405
O S <  0.037660
M Sb <  0.004057
M Sc <  0.001623

M Se <  0.008116
O Si  0.005480
M Sm <  0.000405
M Sn <  0.001217
M Sr <  0.000405
M Ta <  0.000405
M Tb <  0.000405
M Te <  0.016636
M Th <  0.000405
M Ti <  0.001217
M Tl <  0.004495
M Tm <  0.000405
M U <  0.000405
M V <  0.003179
M W <  0.000405
M Y <  0.000405
M Yb <  0.000811

O Zn <  0.002152
M Zr <  0.000405

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 112.41 +2 4 Cd2(OH) (aq)3+ 
and Cd(OH)(aq)
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 , and HF.   Avoid basic media forming insoluble 
carbonate and hydroxide.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3 / LDPE container.
Cd Containing Samples (Preparation and Solution) -Metal (soluble in HNO3); Oxides (soluble in HCl or 
HNO3); Ores (dissolve in HCl /HNO3 then take to fumes with H2SO4. The silica and lead sulfate are filtered 
off after the addition of water); Organic based (dry ash at 450°C and dissolve ash in HCl), (sulfuric / peroxide 
acid digestion).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 111 amu 11 ppt n/a 95Mo16O
ICP-OES 214.438 nm 0.003 / 0.0003 µg/mL 1 Pt, Ir
ICP-OES 226.502 nm 0.003 / 0.0003 µg/mL 1 Ir
ICP-OES 228.802 nm 0.003 / 0.0003 µg/mL 1 Co, Ir, As, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

November 08, 2019

- 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.  

- November 08, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCO10

Lot Number: N2-CO671028

Matrix: 3% (v/v) HNO3
10 000 µg/mL ea:
Cobalt

Value / Analyte(s):

Starting Material: COBALT

1749Starting Material Lot#:

Starting Material Purity: 99.9978%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9988 ± 34 µg/mL 
Density: 1.057 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2

ICP Assay NIST SRM traceable to 3113 Lot Number: M2-CO661665

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag  0.022956
O Al  0.013621
i As <
M Au <  0.000583
M B <  0.013512
O Ba  0.071210
O Be <  0.001771
M Bi  0.000614
O Ca  0.025034
M Cd <  0.000844
M Ce  0.002721
s Co <
M Cr <  0.020269
M Cs  0.000877
M Cu  0.007197
M Dy <  0.000422
M Er <  0.000422

M Eu <  0.000422
O Fe  0.048700
M Ga <  0.000844
M Gd  0.003247
M Ge <  0.004645
M Hf <  0.000422
M Hg <  0.002334
M Ho <  0.000422
M In <  0.003378
M Ir <  0.000583
O K  0.005785
M La  0.000877
O Li  0.000262
M Lu <  0.000422
O Mg  0.003444
O Mn <  0.006072
M Mo <  0.005911

O Na  0.008125
M Nb <  0.000422
M Nd <  0.017735
O Ni <  0.043642
M Os <  0.000583
n P <
M Pb  0.010094
M Pd <  0.000422
M Pr <  0.006756
M Pt <  0.000422
M Rb <  0.001689
M Re  0.016853
M Rh <  0.000422
M Ru <  0.000583
n S <
M Sb <  0.005911
M Sc <  0.001689

M Se <  0.009290
O Si  0.017539
M Sm <  0.001689
M Sn <  0.005067
O Sr  0.000841
M Ta <  0.000422
M Tb <  0.001689
M Te <  0.008445
M Th <  0.000422
M Ti <  0.002533
M Tl <  0.000422
M Tm <  0.000422
M U <  0.000422
M V <  0.001689
M W <  0.000844
M Y  0.001228
M Yb <  0.003378

M Zn  0.007197
M Zr <  0.014357

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.93 +2  6 Co(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable  with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 59 amu 2 ppt n/a  42Ca16O1H , 
40Ar18O1H , 
36Ar23Na, 
43Ca16O, 
24Mg35Cl

ICP-OES 228.616 nm 0.01/0.001 µg/mL 1
ICP-OES 237.862 nm 0.01/0.002 µg/mL 1 W, Re, Al, Ta
ICP-OES 238.892 nm 0.01/0.002 µg/mL 1 Fe, W, Ta

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 15, 2019

- 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.  

-

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCR(3)10

Lot Number: R2-CR691013

Matrix: 10% (v/v) HNO3

10 000 µg/mL ea:
Chromium

Value / Analyte(s):

Starting Material: Cr METAL

2077Starting Material Lot#:

Starting Material Purity: 99.9942%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10044 ± 40 µg/mL 
Density: 1.082 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10057  58 µg/mL

ICP Assay NIST SRM 3112a Lot Number: 170630

Assay Method #2 10035  50 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000540
O Al  0.016634
M As  0.003838
M Au <  0.000540
M B <  0.049000
O Ba <  0.002000
O Be <  0.000250
M Bi  0.008956
O Ca  0.074642
M Cd <  0.000540
M Ce <  0.000540
O Co <  0.002900
s Cr <
M Cs <  0.019000
O Cu  0.010023
M Dy <  0.000540
M Er <  0.016000

M Eu <  0.003200
O Fe  0.202602
O Ga <  0.031000
M Gd <  0.000540
M Ge <  0.005400
M Hf <  0.000540
M Hg <  0.001600
M Ho <  0.000540
M In <  0.001100
M Ir <  0.000540
O K  0.034122
M La <  0.001100
O Li <  0.000130
M Lu <  0.000540
O Mg  0.001450
O Mn <  0.014000
O Mo <  0.013000

O Na  0.130091
M Nb <  0.022000
M Nd <  0.000540
O Ni  0.009170
M Os <  0.088000
i P <
M Pb  0.002559
M Pd <  0.001100
M Pr <  0.000540
M Pt <  0.000540
i Rb <
M Re <  0.002700
M Rh <  0.032000
M Ru <  0.094000
i S <
M Sb <  0.008600
O Sc <  0.001400

M Se <  0.012000
n Si <
M Sm <  0.035000
M Sn  0.004051
O Sr <  0.000250
M Ta <  0.000540
M Tb <  0.000540
M Te <  0.004800
M Th <  0.000540
O Ti  0.013435
M Tl <  0.001100
O Tm <  0.001800
M U <  0.001100
O V  0.159949
M W <  0.028000
M Y <  0.001100
M Yb <  0.000540

O Zn <  0.002700
M Zr <  0.020000

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 52.00 +3  6   Cr(H2O)63+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4. Avoid basic media. Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cr3 Containing Samples (Preparation and Solution) -Metal (soluble in HCl ); Oxides/Ores (Chrome 
ore/oxides are very difficult to dissolve. The following procedures [A-D] are commonly used: A. Fusion with 
KHSO4 and extraction with hot KCl. The residue fused with Na2CO3 and KClO3, 3:1.  B. Fusion with NaKSO4 
and NaF 2:1, C. Fusion with magnesia or lime and sodium or potassium carbonates, 4:1. D. Fusion with 
Na2O2 or NaOH and KNO3 or NaOH and Na2O2. Nickel, iron, copper, or silver crucibles should be used for 
D.  Platinum may be used for A, B, C); Organic Matrices (ash at 4500C followed by one of the fusion methods 
above or sulfuric/hydrogen peroxide acid digestions may be applicable to non oxide containing samples).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 52 amu 40 ppt N/A 36S16O, 36Ar16O - 
The 50Cr, 53Cr, 
54Cr lines suffer 
from many more 
potential 
interferences from 
sulfur, chlorine and 
argon compounds 
of oxygen, nitrogen 
and carbon.

ICP-OES 205.552 nm 0.006/0.0008 µg/mL 1 Os
ICP-OES 276.654 nm 0.01/0.001 µg/mL 1 Cu, Ta, V
ICP-OES 284.325 nm 0.008/0.0007 µg/mL  1

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034
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- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 25, 2020

- 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.  

- March 25, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCU10

Lot Number: R2-CU693370

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Copper

Value / Analyte(s):

Starting Material: Cu Metal

2095Starting Material Lot#:

Starting Material Purity: 99.9996%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10016 ± 30 µg/mL 
Density: 1.033 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10010 ± 55 µg/mL

ICP Assay NIST SRM 3114 Lot Number: 121207

Assay Method #2 10017 ± 26 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10015 ± 25 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.007542
O Al <  0.000609
M As <  0.010371
M Au <  0.001885
O B  0.003662
M Ba  0.004252
M Be <  0.000942
M Bi <  0.000942
O Ca  0.002304
M Cd <  0.000942
M Ce <  0.000942
M Co  0.001890
M Cr <  0.005657
M Cs <  0.000942
s Cu <
M Dy <  0.000942
M Er <  0.000942

M Eu <  0.000942
O Fe  0.008698
M Ga <  0.000942
M Gd <  0.000942
M Ge <  0.005657
M Hf <  0.000942
O Hg <  0.007064
M Ho <  0.000942
M In <  0.000942
M Ir <  0.000942
O K  0.000762
M La <  0.000942
O Li <  0.000243
M Lu <  0.000942
O Mg  0.000320
O Mn  0.000793
M Mo <  0.005657

O Na  0.001434
M Nb <  0.000942
M Nd <  0.000942
M Ni  0.003780
M Os <  0.000942
O P <  0.031668
M Pb  0.005788
M Pd <  0.000942
M Pr <  0.000942
M Pt <  0.000942
M Rb <  0.000942
M Re <  0.000942
i Rh <
M Ru <  0.039588
O S  0.007172
M Sb <  0.001885
M Sc <  0.000942

M Se <  0.016971
O Si  0.003052
M Sm <  0.000942
M Sn <  0.005657
M Sr <  0.000942
M Ta <  0.000942
M Tb <  0.000942
M Te <  0.004714
M Th <  0.000942
O Ti <  0.002801
M Tl <  0.000942
M Tm <  0.000942
M U <  0.000942
M V <  0.003771
M W <  0.005657
M Y <  0.000942
M Yb <  0.000942

M Zn <  0.005657
M Zr <  0.000942

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 63.55  +2 6 Cu(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cu Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 63 amu 10 ppt n/a 40Ar23Na 47Ti16O, 
14N12C37Cl, 
16O12C35Cl, 
23Na40Ca

ICP-OES 219.958 nm 0.01/.002 µg/mL 1 Th, Ta, Nb, U, Hf
ICP-OES 224.700 nm 0.01/.001 µg/mL 1  Pb, Ir, Ni, W
ICP-OES 324.754 nm 0.06/.001 µg/mL  Nb, U, Th, Mo, Hf

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

June 05, 2020

- 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.  

- June 05, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMG10

Lot Number: R2-MG695748

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Magnesium

Value / Analyte(s):

Starting Material: Magnesium Metal

2168Starting Material Lot#:

Starting Material Purity: 99.9984%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10044 ± 30 µg/mL 
Density: 1.053 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10055 ± 26 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10042 ± 57 µg/mL

ICP Assay NIST SRM 3131a Lot Number: 140110

Assay Method #3 10033 ± 26 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag  0.002104
M Al  0.003550
M As <  0.001400
M Au <  0.001400
O B  0.006847
O Ba  0.000963
O Be <  0.000120
M Bi <  0.000460
O Ca  0.053258
O Cd <  0.000360
M Ce <  0.002300
M Co <  0.000910
M Cr <  0.002300
M Cs  0.001039
O Cu <  0.003000
M Dy <  0.000460
M Er <  0.000460

M Eu <  0.000910
M Fe  0.002536
M Ga <  0.000460
M Gd <  0.000460
M Ge <  0.001400
M Hf <  0.000460
M Hg <  0.000460
M Ho <  0.000460
M In <  0.000460
M Ir <  0.000460
M K  0.048186
M La <  0.002800
O Li  0.027897
M Lu <  0.000460
s Mg <
O Mn  0.015216
M Mo <  0.000910

O Na  0.071011
M Nb <  0.000460
M Nd <  0.000910
O Ni <  0.001600
M Os <  0.000460
O P  0.015216
M Pb <  0.000460
M Pd <  0.003200
M Pr <  0.000460
M Pt <  0.001900
M Rb  0.002409
M Re <  0.000460
M Rh <  0.000460
M Ru <  0.000460
O S <  0.190000
M Sb  0.020796
O Sc <  0.000480

O Se <  0.048000
O Si <  0.032000
M Sm <  0.000460
M Sn <  0.002300
O Sr  0.000278
M Ta <  0.000460
M Tb <  0.000460
M Te <  0.007300
M Th <  0.000460
O Ti <  0.001700
M Tl  0.003043
M Tm <  0.000460
M U <  0.000460
M V <  0.000460
M W <  0.000460
O Y <  0.000720
M Yb <  0.000460

O Zn  0.003296
O Zr <  0.002700

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 24.31  +2 6  Mg(H2O)6+2
Chemical Compatibility -Soluble in HCl, HNO3, and  H2SO4 avoid  HF, H3PO4 and neutral to basic media.  
Stable with most metals and inorganic anions forming insoluble silicates, carbonates, hydroxides, oxides, 
and tungstates in neutral and slightly acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-10% HNO3 / LDPE container.
Mg Containing Samples (Preparation and Solution) -Metal (Best dissolved in diluted HNO3 ); Oxide (Readily 
soluble in above compatible aqueous acidic solutions); Ores (Carbonate fusion in Pt0 followed by HCl 
dissolution); Organic Matrices (Sulfuric / peroxide digestion or nitric / sulfuric / perchloric acid decomposition, 
or dry ash and dissolution in dilute HCl).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 24 amu 42 ppt n/a 7Li17O, 48Ti+2 , 
48Ca+2

ICP-OES 279.553 nm 0.0002 / 0.00003 µg/mL 1 Th
ICP-OES 280.270 nm 0.0003 / 0.00005 µg/mL 1 U, V
ICP-OES 285.213 nm 0.002 / 0.00003 µg/mL 1 U, Hf, Cr, Zr

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

Page 3 of 4

Final Report 21I0294 10/21/2021 Page 413 of 797



11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 01, 2020

- 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.  

- September 01, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
Chairman / Senior Technical Director

Certifying Officer:

Michael Booth
Director, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMN10

Lot Number: P2-MN687536

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Manganese

Value / Analyte(s):

Starting Material: Mn Metal

2275Starting Material Lot#:

Starting Material Purity: 99.9909%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10046 ± 30 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10045 ± 25 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10083 ± 68 µg/mL

ICP Assay NIST SRM 3132 Lot Number: 050429

Assay Method #3 10031 ± 47 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001500
O Al  0.004337
M As <  0.008000
M Au <  0.000730
M B  0.069078
M Ba <  0.001500
M Be <  0.000730
M Bi <  0.003000
O Ca  0.062652
M Cd <  0.001500
M Ce <  0.007300
O Co  0.014779
O Cr  0.273102
M Cs <  0.000730
O Cu  0.007711
M Dy <  0.001500
M Er <  0.001500

M Eu <  0.000730
M Fe <  0.650000
M Ga  0.004337
M Gd <  0.000730
M Ge <  0.004400
M Hf <  0.000730
M Hg <  0.002200
M Ho <  0.000730
M In <  0.003000
M Ir <  0.000730
O K  0.006425
M La <  0.003000
O Li  0.000417
M Lu <  0.000730
O Mg  0.321297
s Mn <
M Mo  0.010281

O Na  0.176713
M Nb <  0.000730
M Nd <  0.001500
M Ni  0.024097
M Os <  0.000730
i P <
M Pb  0.007389
M Pd <  0.000730
M Pr <  0.000730
M Pt <  0.000730
M Rb <  0.006600
M Re <  0.000730
M Rh <  0.003000
M Ru <  0.004400
i S <
M Sb <  0.021000
O Sc <  0.004100

M Se <  0.006600
O Si  0.097995
M Sm <  0.000730
M Sn <  0.002200
O Sr  0.000931
M Ta <  0.000730
M Tb <  0.000730
M Te <  0.019000
M Th <  0.000730
O Ti <  0.006500
M Tl <  0.000730
M Tm <  0.000730
M U <  0.001500
M V <  0.000730
M W <  0.004400
O Y  0.001365
M Yb <  0.000730

M Zn  0.009960
M Zr <  0.000730

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 54.94 +2 6  Mn(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3/LDPE container.
Mn Containing Samples (Preparation and Solution) -Metal (Soluble in dilute acids ); Oxides (Soluble in dilute 
acids); Ores (Dissolve with HCl. If silica is present add HF and then fume off silica by adding H2SO4 and heat 
to SO3 fumes - dense white fumes).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 55 amu 10 ppt n/a 40Ar14N1H,39K16
O,37Cl18O,40Ar15
N,38Ar17O,36Ar18O
1H 
,38Ar16O1H,37Cl17
O1H,23Na32S

ICP-OES 257.610 nm 0.0014 / 0.00002 µg/mL 1 Ce, W, Re
ICP-OES 259.373 nm 0.0016 / 0.00002 µg/mL 1 U, Ta, Mo, Fe, Nb
ICP-OES 260.569 nm 0.0021 / 0.00002 µg/mL 1 Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 05, 2020

- 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.  

- January 05, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMO10

Lot Number: R2-MO693167

Matrix: tr. NH4OH
H2O

10 000 µg/mL ea:
Molybdenum

Value / Analyte(s):

Starting Material: Ammonium Molybdate

2257Starting Material Lot#:

Starting Material Purity: 99.9914%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10013 ± 35 µg/mL 
Density: 1.011 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10035 ± 67 µg/mL

ICP Assay NIST SRM 3134 Lot Number: 130418

Assay Method #2 10005 ± 40 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001826
M Al  0.004455
M As <  0.003006
M Au <  0.006012
M B <  0.035184
O Ba  0.015613
M Be <  0.003006
M Bi <  0.000401
O Ca  0.032589
O Cd <  0.051800
M Ce <  0.015030
M Co  0.004032
M Cr  0.005931
M Cs  0.002812
M Cu  0.005172
M Dy <  0.000300
M Er <  0.000300

M Eu <  0.000300
M Fe  0.002093
M Ga <  0.000300
M Gd <  0.000300
M Ge <  0.000903
M Hf <  0.000896
M Hg <  0.003006
M Ho <  0.000300
M In <  0.015030
M Ir <  0.007483
M K  1.114508
M La <  0.000300
O Li  0.000215
M Lu <  0.000300
M Mg  0.005212
M Mn  0.000952
s Mo <

M Na  0.008750
M Nb <  0.015030
i Nd <
M Ni <  0.004828
M Os <  0.003006
i P <
M Pb <  0.000409
M Pd <  0.001114
M Pr <  0.090184
M Pt <  0.000388
M Rb  0.040641
M Re <  0.000300
M Rh <  0.000300
M Ru <  0.003006
i S <
M Sb  0.003147
M Sc <  0.009019

M Se <  0.007480
i Si <
M Sm <  0.000300
M Sn  0.001004
M Sr  0.001903
M Ta <  0.000300
M Tb <  0.000300
M Te <  0.060122
M Th <  0.000786
O Ti <  0.093240
M Tl  0.013140
M Tm <  0.000300
M U  0.000937
M V <  0.000759
M W  0.592427
M Y <  0.000300
M Yb <  0.000300

M Zn  0.002553
M Zr <  0.005393

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 95.94  +6 6,7,8,9 [MoO4]
-2(chemical form as received)
Chemical Compatibility -Mo is received in a NH4OH matrix giving the operator the option of using HCl or HF to 
stabilize acidic solutions. The [MoO4]-2 is soluble in concentrated  HCl [MoOCl5]-2, dilute HF /  HNO3 [MoOF5]
-2 and  basic media [MoO4]-2.   Stable at ppm levels with some metals provided it is fluorinated.  Do not mix 
with Alkaline or Rare Earths when HF is present.  Stable with most inorganic anions provided it is in the 
[MoO4]-2 chemical form.
Stability - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the 
[MoOF5]-2  for  months in 1% HNO3 / LDPE container.  1-10,000 ppm single element solutions as the [MoO4]
-2 chemically stable for years in 1% NH4OH in a LDPE container.
Mo Containing Samples (Preparation and Solution) -Metal (Soluble in HF /  HNO3 or hot dilute HCl); Oxide 
(soluble in HF or NH4OH) ; Organic Matrices (Dry ash at 450EC  in Pt0 and dissolve oxide with HF or HCl ).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 95 amu 3 ppt n/a 40Ar39K16O,79Br1
6O,190Os2+,190Pt
2+

ICP-OES 202.030 nm 0.008 / 0.0002 µg/mL 1 Os, Hf
ICP-OES 203.844 nm 0.012 / 0.002 µg/mL 1
ICP-OES 204.598 nm 0.012 / 0.001 µg/mL 1 Ir, Ta

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

May 28, 2020

- 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.  

- May 28, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGNI10

Lot Number: P2-NI686384

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Nickel

Value / Analyte(s):

Starting Material: Ni Metal

2277 and 2282Starting Material Lot#:

Starting Material Purity: 99.9992%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9979 ± 30 µg/mL 
Density: 1.038 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9971 ± 54 µg/mL

ICP Assay NIST SRM 3136 Lot Number: 120619

Assay Method #2 9970 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 9993 ± 33 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.002606
M Al <  0.013000
O As <  0.067000
M Au <  0.002100
M B <  0.017000
M Ba <  0.001100
O Be <  0.000410
M Bi <  0.004200
O Ca  0.003351
M Cd  0.001365
M Ce <  0.001100
O Co  0.017377
O Cr <  0.006700
M Cs <  0.007300
M Cu  0.004096
M Dy <  0.001100
M Er <  0.001100

M Eu <  0.001100
O Fe  0.018618
M Ga <  0.001100
M Gd <  0.001100
M Ge <  0.004200
M Hf <  0.001100
M Hg  0.014895
M Ho <  0.001100
M In <  0.001100
M Ir  0.004716
O K  0.004716
M La <  0.001100
O Li <  0.000140
M Lu <  0.001100
O Mg  0.000372
O Mn <  0.001900
M Mo <  0.008400

O Na  0.004965
M Nb <  0.001100
M Nd <  0.001100
s Ni <
M Os  0.002110
i P <
M Pb  0.006578
M Pd <  0.001100
M Pr <  0.001100
M Pt <  0.001100
M Rb <  0.001100
M Re  0.001737
M Rh <  0.006300
M Ru <  0.019000
i S <
M Sb  0.005833
M Sc <  0.002100

O Se <  0.067000
O Si  0.010923
M Sm <  0.001100
M Sn <  0.016000
O Sr <  0.000940
M Ta <  0.001100
M Tb <  0.001100
M Te <  0.015000
M Th <  0.001100
M Ti <  0.004200
M Tl <  0.001100
M Tm <  0.001100
M U <  0.001100
M V <  0.002100
M W <  0.006300
O Y <  0.000540
M Yb <  0.001100

M Zn  0.006578
M Zr <  0.001100

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.69  +2 6 Ni(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Ni Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 60 amu 100 ppt n/a  43Ca16O1H , 
44Ca16O, 
23Na37Cl

ICP-OES 221.647 nm 0.01 / 0.0009 µg/mL 1 Si
ICP-OES 231.604 nm 0.02 / 0.002 µg/mL 1 Sb, Ta, Co
ICP-OES 232.003 nm 0.02 / 0.006 µg/mL 1 Cr, Re, Os, Nb, Ag, 

Pt, Fe

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 02, 2019

- 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.  

- December 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGPB10

Lot Number: P2-PB686383

Matrix: 0.5% (v/v) HNO3

10 000 µg/mL ea:
Lead

Value / Analyte(s):

Starting Material: Lead Nitrate

2299Starting Material Lot#:

Starting Material Purity: 99.9974%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10031 ± 30 µg/mL 
Density: 1.015 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10060 ± 63 µg/mL

ICP Assay NIST SRM 3128 Lot Number: 101026

Assay Method #2 10048 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10007 ± 32 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.

Page 1 of 4

Final Report 21I0294 10/21/2021 Page 431 of 797



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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.000850
O Al  0.234602
M As <  0.001900
M Au <  0.002200
O B <  0.005200
O Ba  0.001530
O Be <  0.000630
O Bi  0.021080
O Ca  0.037400
M Cd <  0.000610
M Ce <  0.000910
M Co <  0.000610
M Cr <  0.003400
M Cs  0.002686
M Cu <  0.002500
M Dy <  0.000310
M Er <  0.000310

M Eu <  0.000310
O Fe  0.023460
M Ga <  0.000310
M Gd <  0.004300
M Ge <  0.000610
M Hf <  0.000310
M Hg <  0.001600
M Ho <  0.000610
M In <  0.000310
M Ir <  0.000310
O K  0.008840
M La <  0.000610
O Li  0.000108
M Lu <  0.000310
O Mg  0.004760
M Mn <  0.000310
O Mo <  0.005400

O Na  0.005780
M Nb <  0.000310
M Nd <  0.000310
M Ni <  0.001600
M Os <  0.000310
O P <  0.052000
s Pb <
M Pd <  0.000310
M Pr <  0.000310
M Pt <  0.000310
M Rb <  0.000610
M Re <  0.000310
O Rh <  0.006300
M Ru <  0.000310
O S <  0.052000
M Sb <  0.001300
M Sc <  0.000310

M Se <  0.004600
O Si  0.047600
M Sm <  0.000310
M Sn <  0.000610
O Sr  0.000442
M Ta <  0.000310
M Tb <  0.000310
M Te <  0.004300
M Th <  0.000310
M Ti  0.002992
M Tl  0.037400
M Tm <  0.000610
M U <  0.000310
M V <  0.000310
M W <  0.002200
M Y <  0.000310
M Yb <  0.000310

M Zn  0.005440
M Zr <  0.000610

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 207.20 +2 6 Pb(H2O)6+2
Chemical Compatibility - Soluble in HCl, HF and HNO3.  Avoid H2SO4.  Stable with most metals and 
inorganic anions forming insoluble carbonate, borate, sulfate, sulfite, sulfide, phosphate, oxalate, chromate, 
tannate, iodate, and cyanide in neutral aqueous media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 2-5% HNO3 / LDPE container.
Pb Containing Samples (Preparation and Solution) -Metal (Best dissolved in 1:1 H2O / HNO3 ); Oxides (The 
many different Pb oxides are soluble in HNO3 with the exception of PbO2 which is soluble in HCl or HF);  Ores 
and Alloys (Best attacked using 1:1  H2O / HNO3 ); Organic Matrices (Dry ash and dissolve in dilute HCl).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 208 amu 5 ppt n/a  192Pt16O, 
192Os16O

ICP-OES 168.215 nm 0.03 / 0.003 µg/mL 1 Co
ICP-OES 217.000 nm 0.09 / 0.03 µg/mL 1 W, Ir, Hf, Sb, Th
ICP-OES 220.353 nm 0.04 / 0.006 µg/mL 1 Bi, Nb

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 02, 2019

- 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.  

- December 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGSB10

Lot Number: R2-SB688559

Matrix: 3% (v/v) HNO3
3% (w/v) tartaric acid

10 000 µg/mL ea:
Antimony

Value / Analyte(s):

Starting Material: Antimony Metal

1857Starting Material Lot#:

Starting Material Purity: 99.9894%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10003 ± 47 µg/mL 
Density: 1.061 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10003 ± 41 µg/mL

ICP Assay NIST SRM 3102a Lot Number: 140911

- 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 follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000200
M Al  0.003200
M As <  0.004400
M Au <  0.000210
M B <  0.011000
O Ba <  0.004900
M Be <  0.000400
M Bi <  0.000200
O Ca  0.110000
M Cd <  0.000200
M Ce  0.006500
M Co <  0.000200
M Cr  0.006900
M Cs <  0.000200
M Cu <  0.000600
M Dy <  0.000100
M Er <  0.000100

M Eu <  0.000300
O Fe  0.060000
M Ga <  0.000400
M Gd <  0.000100
M Ge <  0.000600
M Hf <  0.000100
M Hg <  0.000110
M Ho <  0.000100
M In <  0.000100
M Ir <  0.000110
O K  0.020000
O La <  0.016000
O Li <  0.000430
M Lu <  0.000100
O Mg  0.021000
O Mn  0.001900
M Mo <  0.000500

O Na  0.140000
M Nb <  0.000100
M Nd <  0.000100
O Ni  0.004800
M Os <  0.000110
O P  0.540000
M Pb <  0.000400
M Pd <  0.000210
M Pr <  0.001600
M Pt <  0.000600
M Rb <  0.001000
M Re <  0.000100
M Rh <  0.000300
M Ru <  0.000310
n S <
s Sb <
O Sc <  0.002300

M Se <  0.007300
O Si  0.150000
M Sm <  0.000100
M Sn <  0.001800
O Sr  0.000750
M Ta  0.003300
M Tb <  0.000100
M Te <  0.000600
M Th <  0.000100
M Ti <  0.002800
M Tl <  0.000100
M Tm <  0.000100
M U <  0.000100
M V <  0.000800
M W <  0.000200
M Y <  0.000100
M Yb <  0.000100

O Zn  0.005000
O Zr <  0.006300

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

INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations
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www.inorganicventures.com/TCT- For more information, visit 

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 121.75 +3 6 Sb(O)C4H4O6-1
Chemical Compatibility -Stable in conc. HCl, dilute or conc. HF. Stable in dilute HNO3 as the fluoride or 
tartrate complex. Avoid basic media. Stable with most metals and inorganic anions in acidic media as the 
tartrate provided the acidity is not too high or the acid is oxidizing causing loss of the stabilizing tartrate ion. 
The fluoride complex of antimony is stable in strong acid but you should only mix with other metals that are 
fluorinated.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-2% HNO3 / LDPE container.
Sb Containing Samples (Preparation and Solution) -Metal and alloys (Soluble in H2O / HF / HNO3 mixture); 
Oxides ( Soluble in HCl and tartaric acid or H2O / HF / HNO3 mixtures); Ores (fusion with Na2CO3 in Pt0 
followed by dissolving the fuseate in a H2O / HF / HNO3 mixture); Organic based (sulfuric acid / hydrogen 
peroxide digestion)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 121 amu 5 ppt  N/A  105Pd16O, 
89Y16O2

ICP-OES 206.833 nm 0.03/0.003 µg/mL 1  Ta, Cr, Ge, Hf
ICP-OES 217.581 nm 0.05/0.005 µg/mL 1  Nb, W, Re, Fe
ICP-OES 231.147 nm 0.06/0.006 µg/mL 1  Ni, Co, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

April 30, 2020

- 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.  

- April 30, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGSE10

Lot Number: P2-SE684206

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Selenium

Value / Analyte(s):

Starting Material: Se Metal

1962Starting Material Lot#:

Starting Material Purity: 99.9991%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9992 ± 61 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9993 ± 67 µg/mL

ICP Assay NIST SRM 3149 Lot Number: 100901

Assay Method #2 9992 ± 73 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.002242
M Al  0.004465
O As <  0.022040
M Au <  0.000373
O B <  0.007714
M Ba <  0.001495
M Be <  0.001495
M Bi <  0.000373
O Ca  0.006552
M Cd  0.001169
M Ce <  0.000373
M Co <  0.000373
M Cr  0.002870
M Cs <  0.001121
M Cu <  0.000747
M Dy <  0.000373
M Er <  0.000373

M Eu <  0.000373
M Fe  0.008506
M Ga <  0.000373
M Gd <  0.000373
M Ge <  0.002616
M Hf <  0.000373
M Hg <  0.002240
M Ho <  0.000373
M In <  0.000373
M Ir <  0.000373
O K  0.002006
M La <  0.001121
O Li  0.000062
M Lu <  0.000373
O Mg  0.001159
M Mn <  0.000373
O Mo <  0.003195

O Na  0.013700
O Nb <  0.002975
M Nd <  0.000373
O Ni  0.001849
M Os <  0.000373
O P <  0.022040
M Pb  0.006379
M Pd <  0.000373
M Pr <  0.001495
M Pt <  0.000373
M Rb <  0.001868
M Re <  0.000373
M Rh <  0.000373
M Ru <  0.001493
O S  0.024674
M Sb <  0.002242
M Sc <  0.001121

s Se <
O Si  0.006270
M Sm <  0.000373
M Sn  0.000850
M Sr <  0.001121
M Ta <  0.000373
M Tb <  0.006353
M Te <  0.012707
M Th <  0.002990
M Ti <  0.003363
M Tl  0.008613
M Tm <  0.000373
M U <  0.000373
M V <  0.000747
M W <  0.002242
M Y <  0.000373
M Yb <  0.000373

O Zn  0.002382
M Zr <  0.001868

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 78.96 +4 6 H2SeO3
Chemical Compatibility -Soluble in HCl, HNO3,H3PO4, H2SO4 and HF aqueous matrices and water. It is 
stable  with  most inorganic anions but many cationic metals form the insoluble selenites under pH neutral 
conditions.  When fluorinated and/or under acidic conditions precipitation is typically not a problem at 
moderate to low concentrations.
Stability - 2-100 ppb levels stable for months alone or mixed with other elements at equivalent levels in 1% 
HNO3 / LDPE container. 1-10,000 ppm solutions chemically stable for years in 1-5% HNO3 / LDPE container.
Se Containing Samples (Preparation and Solution) -Metal (soluble in HNO3); Oxides ( readily soluble in 
water); Minerals and alloys (acid digestion with HNO3or HNO3 / HF ); Organic Matrices (acid digestion with hot 
concentrated H2SO4 accompanied by the careful dropwise addition of H2O2 until clear).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 82 amu 200 ppt  N/A  12C35Cl2
ICP-OES 196.026 nm 0.08/0.006 µg/mL 1  Fe
ICP-OES 203.985 nm 0.2/0.05 µg/mL 1  Sb, Ir, Cr, Ta
ICP-OES 206.279 nm 0.3/0.16 µg/mL 1  Cr, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 13, 2019

- 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.  

- September 13, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGTL10

Lot Number: R2-TL691937

Matrix: 5% (v/v) HNO3

10 000 µg/mL ea:
Thallium

Value / Analyte(s):

Starting Material: TlNO3

2118Starting Material Lot#:

Starting Material Purity: 99.9998%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9987 ± 49 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9968 ± 68 µg/mL

ICP Assay NIST SRM 3158 Lot Number: 151215

Assay Method #2 10001 ± 58 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000200
O Al <  0.004184
M As <  0.002003
O Au <  0.002824
O B <  0.004184
M Ba <  0.000400
O Be <  0.000104
M Bi <  0.005209
O Ca  0.002426
M Cd  0.001312
M Ce <  0.000200
M Co <  0.000601
M Cr <  0.000801
M Cs <  0.003606
M Cu <  0.001001
M Dy <  0.000200
M Er <  0.000200

M Eu <  0.000200
O Fe <  0.002824
M Ga <  0.000200
M Gd <  0.000200
M Ge <  0.000801
M Hf <  0.000200
M Hg <  0.000794
M Ho <  0.000200
M In <  0.000200
M Ir <  0.000198
O K  0.006150
M La <  0.000200
O Li <  0.000177
M Lu <  0.000200
O Mg  0.000527
M Mn <  0.000801
M Mo <  0.001202

O Na  0.002479
M Nb <  0.000200
M Nd <  0.000200
M Ni  0.001717
M Os <  0.000198
O P <  0.010460
M Pb  0.000807
M Pd <  0.000400
M Pr <  0.000200
M Pt <  0.000801
M Rb <  0.000200
M Re <  0.000200
M Rh <  0.000200
M Ru <  0.000397
O S <  0.015690
M Sb <  0.000400
O Sc <  0.000711

M Se <  0.011019
O Si  0.003744
M Sm <  0.000200
M Sn <  0.000601
O Sr <  0.000313
M Ta <  0.000200
M Tb <  0.000200
M Te <  0.005008
M Th <  0.000200
O Ti <  0.001255
s Tl <
M Tm <  0.000200
M U <  0.000200
M V <  0.002203
M W <  0.000601
M Y <  0.000200
M Yb <  0.000200

O Zn  0.002288
M Zr <  0.000200

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 204.38 +1 6 Tl(H2O)61+
Chemical Compatibility - Soluble in HCl, HNO3, and  H2SO4.  Stable with most metals and inorganic anions.  
The sulfite, thiocyanate and oxalate are moderately soluble; the phosphate and arsenite are slightly soluble 
and the sulfide is insoluble.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 2-5% HNO3 / LDPE container.
Tl Containing Samples (Preparation and Solution) -Metal (Best dissolved in HNO3 which forms chiefly the 
Tl1+ ion.); Oxide (The thallous oxide is readily soluble in water.  The thallic oxide requires high levels of acid); 
Ores (Carbonate fusion in Pt0 followed by HCl dissolution); Organic Matrices (Sulfuric/peroxide digestion or 
dry ash and dissolution in HCl).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 205 amu 2 ppt N/A 189Os16O
ICP-OES 190.864 nm 0.04 / 0.004 µg/mL 1  V, Ti
ICP-OES 276.787 nm 0.1 / 0.01 µg/mL 1  Ta, V, Fe, Cr
ICP-OES 351.924 nm 0.2 / 0.02 µg/mL 1 Th, Ce, Zr

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

April 08, 2020

- 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.  

- April 08, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGV10

Lot Number: R2-V688296

Matrix: 7% (v/v) HNO3

10 000 µg/mL ea:
Vanadium

Value / Analyte(s):

Starting Material: Vanadium pentoxide

1782Starting Material Lot#:

Starting Material Purity: 99.9907%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10026 ± 30 µg/mL 
Density: 1.105 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10025 ± 56 µg/mL

ICP Assay NIST SRM 3165 Lot Number: 160906

Assay Method #2 10027 ± 30 µg/mL

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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000510
O Al  0.051000
M As <  0.000410
M Au <  0.000410
M B <  0.006000
M Ba  0.001800
M Be <  0.000110
M Bi <  0.000610
M Ca  0.180000
M Cd <  0.000410
M Ce <  0.000310
M Co <  0.001100
O Cr  0.190000
M Cs  0.005700
M Cu <  0.001800
M Dy <  0.000110
M Er <  0.000110

M Eu <  0.000110
O Fe  0.350000
M Ga <  0.007100
M Gd <  0.000110
M Ge <  0.000110
M Hf <  0.000110
M Hg <  0.000310
M Ho <  0.000110
M In <  0.000110
M Ir <  0.000110
M K  0.400000
M La <  0.000110
M Li <  0.001400
M Lu <  0.000110
M Mg  0.009200
M Mn  0.008700
M Mo  0.086000

M Na  0.095000
M Nb <  0.000710
M Nd <  0.000210
M Ni  0.011000
M Os <  0.000410
O P <  0.120000
M Pb <  0.002300
M Pd <  0.000610
M Pr <  0.000110
M Pt <  0.000410
M Rb <  0.000410
M Re <  0.000110
M Rh <  0.000110
M Ru <  0.000410
n S <
M Sb  0.076000
M Sc <  0.000310

M Se <  0.002300
O Si  0.260000
M Sm <  0.000110
M Sn <  0.003300
M Sr  0.001400
M Ta <  0.000110
M Tb <  0.000110
M Te <  0.000610
M Th <  0.000210
M Ti <  0.021000
M Tl <  0.000110
M Tm <  0.000110
M U <  0.000310
s V <
M W <  0.003100
M Y <  0.000110
M Yb <  0.000110

M Zn  0.008900
M Zr <  0.002500

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 50.94 +5 6 H2V10O284-
Chemical Compatibility -Soluble in HCl, HNO3, H2SO4, HF, H3PO4 and strong basic media.  Stable with 
most metals and inorganic anions in acidic media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
V Containing Samples (Preparation and Solution) -Metal (Fusion with NaOH or KOH in Ni0 or Na2CO3 / 
KNO3 ); Oxides (V2O3  - use HCl, V2O4 - use HCl or HNO3, V2O5 -  use concentrated acids);  Ores (Na2CO3 / 
KNO3 in Pt0 caution - nitrates attack Pto followed by water extraction of fuseate); Organic Matrices (Ash at 450 
EC followed by dissolving according to V2O5 above) .
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 51 amu 4 ppt N/A  34S16O1H, 
35Cl16O, 38Ar13C, 
36Ar15N,  
36Ar14N1H, 
37Cl14N,36S15N, 
33S18O, 34S17O, 
102Ru+2,02Pd+2

ICP-OES 290.882 nm 0.008 / 0.0008 µg/mL 1 Hf, Nb
ICP-OES 292.402 nm 0.006 / 0.001 µg/mL 1 Th
ICP-OES 309.311 nm 0.005 / 0.001 µg/mL 1 Mg, U, Th

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 01, 2020

- 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.  

- March 01, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGZN10

Lot Number: P2-ZN686137

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Zinc

Value / Analyte(s):

Starting Material: Zn Shot

2201Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10040 ± 30 µg/mL 
Density: 1.033 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10009 ± 54 µg/mL

ICP Assay NIST SRM 3168a Lot Number: 120629

Assay Method #2 10049 ± 33 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10041 ± 28 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.003057
O Al <  0.005720
M As <  0.003057
M Au <  0.000510
O B <  0.017160
M Ba <  0.000509
M Be <  0.000509
M Bi <  0.005095
O Ca  0.033793
O Cd  0.003924
M Ce <  0.000509
M Co <  0.000509
O Cr  0.001549
M Cs <  0.000509
O Cu <  0.010296
M Dy <  0.000509
M Er <  0.000509

M Eu <  0.000509
O Fe  0.006348
M Ga <  0.007134
M Gd <  0.000509
M Ge <  0.003057
M Hf <  0.000509
M Hg <  0.001021
M Ho <  0.000509
M In <  0.000509
M Ir <  0.000510
O K  0.001499
M La <  0.000509
O Li <  0.000457
M Lu <  0.000509
O Mg  0.000349
M Mn <  0.000509
M Mo <  0.000509

O Na  0.001874
M Nb <  0.000509
M Nd <  0.000509
M Ni <  0.000509
M Os <  0.000510
O P <  0.057200
O Pb  0.023870
M Pd <  0.002038
M Pr <  0.000509
M Pt <  0.000509
M Rb <  0.002038
M Re <  0.000509
M Rh <  0.000509
M Ru <  0.006129
O S <  0.034320
M Sb <  0.001019
M Sc <  0.000509

M Se <  0.023441
O Si <  0.057200
M Sm <  0.000509
M Sn <  0.000509
M Sr <  0.000509
M Ta <  0.000509
M Tb <  0.000509
M Te <  0.023441
M Th <  0.000509
M Ti <  0.000509
M Tl <  0.009172
M Tm <  0.000509
M U <  0.000509
M V <  0.000509
M W <  0.001019
M Y <  0.000509
M Yb <  0.000509

s Zn <
M Zr <  0.000509

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 65.39 +2 4 Zn(OH)(aq)1+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4. Avoid basic media forming insoluble 
carbonate and hydroxide. Stable with most metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Zn Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3); Organic based (dry ash at 4500C and dissolve ash in HCl) (sulfuric/peroxide acid 
digestion)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 66 amu 7 ppt  N/A  50Ti16O,50Cr16O, 
50V16O, 34S16O2, 
32S16O18O, 
32S17O2, 
33S16O17O, 
32S34S, 33S2

ICP-OES 202.548 nm 0.004/0.0002 µg/mL 1  Nb, Cu, Co, Hf
ICP-OES 206.200 nm 0.006/0.0006 µg/mL 1 Sb, Ta, Bi, Os
ICP-OES 213.856 nm 0.002/0.0004 µg/mL 1  Ni, Cu, V

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 05, 2019

- 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.  

- December 05, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-01[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211007-18509/20/21 10:10 10/06/21 13:56

10/08/21 03:52 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0158 SJJ0139

EJ00031ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01 D

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 17100Iron-54 18.2 36.01
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-02[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-13809/20/21 10:10 10/07/21 11:34

10/13/21 02:52 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-02 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 17300Iron-54, Dissolved 18.2 36.01

7439-92-1 <0.100Lead-208, Dissolved U0.0513 0.1001
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-03[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211007-18609/20/21 11:11 10/06/21 13:56

10/08/21 03:57 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0158 SJJ0139

EJ00031ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03 D

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 5850Iron-54 18.2 36.01
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-04[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-15309/20/21 11:11 10/07/21 11:34

10/13/21 04:18 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-04 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 5930Iron-54, Dissolved 18.2 36.01

7439-92-1 <0.100Lead-208, Dissolved U0.0513 0.1001
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-05[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-15409/20/21 11:30 10/06/21 13:56

10/13/21 04:22 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0158 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05 D

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 6360Iron-54 D182 36010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-06[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-16509/20/21 11:30 10/07/21 11:34

10/13/21 05:23 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-06 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 6510Iron-54, Dissolved D182 36010

7439-92-1 <1.00Lead-208, Dissolved U0.513 1.0010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-07[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-16609/20/21 12:29 10/06/21 13:56

10/13/21 05:27 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0158 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07 D

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 <360Iron-54 U182 36010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-08[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-16709/20/21 12:29 10/07/21 11:34

10/13/21 05:32 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-08 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 <360Iron-54, Dissolved U182 36010

7439-92-1 <1.00Lead-208, Dissolved U0.513 1.0010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-09[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-16809/20/21 12:35 10/06/21 13:56

10/13/21 05:37 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0158 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09 D

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 <360Iron-54 U182 36010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-10[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-17009/20/21 12:35 10/07/21 11:34

10/13/21 05:48 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-10 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 <360Iron-54, Dissolved U182 36010

7439-92-1 <1.00Lead-208, Dissolved U0.513 1.0010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-11[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-17109/20/21 13:54 10/06/21 13:56

10/13/21 05:52 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0158 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11 D

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 253Iron-54 J, D182 36010
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[Bookmark_1]Inorganic Results METALS EPA 6020B 21I0294-12[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

XDT_m1211012-17209/20/21 13:54 10/07/21 11:34

10/13/21 05:57 0.00 REN  EPA 600/4-79-020 4.1.4 HNO3 

matrix

BJJ0192 SJJ0168

EJ00039ICPMS1

25 mL / 25 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-12 A

QCAS NO. Analyte (ug/L)
DilutionConcentration

Factor MDL MRL

7439-89-6 249Iron-54, Dissolved J, D182 36010

7439-92-1 <1.00Lead-208, Dissolved U0.513 1.0010
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[Bookmark_2]Prep Batch Summary BJJ0158 EPA 6020B[Bookmark]

PREPARATION BATCH SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJJ0158 Water REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 XDT_m1211007-185 10/06/21 13:56

MW-24_092021 21I0294-03 XDT_m1211007-186 10/06/21 13:56

MW-60_092021 21I0294-05 XDT_m1211012-154 10/06/21 13:56

MW-55_092021 21I0294-07 XDT_m1211012-166 10/06/21 13:56

MW-42_092021 21I0294-09 XDT_m1211012-168 10/06/21 13:56

MW-54_092021 21I0294-11 XDT_m1211012-171 10/06/21 13:56

Blank BJJ0158-BLK1 XDT_m1211007-116 10/06/21 13:56

LCS BJJ0158-BS1 XDT_m1211007-117 10/06/21 13:56
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[Bookmark_2]Prep Batch Summary BJJ0192 EPA 6020B[Bookmark]

PREPARATION BATCH SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJJ0192 Water REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-02 XDT_m1211012-138 10/07/21 11:34

MW-24_092021 21I0294-04 XDT_m1211012-153 10/07/21 11:34

MW-60_092021 21I0294-06 XDT_m1211012-165 10/07/21 11:34

MW-55_092021 21I0294-08 XDT_m1211012-167 10/07/21 11:34

MW-42_092021 21I0294-10 XDT_m1211012-170 10/07/21 11:34

MW-54_092021 21I0294-12 XDT_m1211012-172 10/07/21 11:34

Blank BJJ0192-BLK1 XDT_m1211011-095 10/07/21 11:34

LCS BJJ0192-BS1 XDT_m1211011-096 10/07/21 11:34

MW-28_092021 BJJ0192-DUP3 XDT_m1211012-139 10/07/21 11:34 Added 10/13/2021 by MCB

MW-28_092021 BJJ0192-MS3 XDT_m1211012-140 10/07/21 11:34 Added 10/13/2021 by MCB

MW-28_092021 BJJ0192-MSD3 XDT_m1211012-141 10/07/21 11:34 Added 10/13/2021 by MCB
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[Bookmark_1]Inorganic Blank Results METALS EPA 6020B BJJ0158-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

EPA 6020B

Total Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJJ0158-BLK1 Prepared:

Analyzed:

10/06/21 13:56

10/07/21 22:15Preparation: REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0158

Water

ICPMS1Instrument:Calibration:SJJ0139Sequence: EJ00031

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (ug/L) MRL

ND7439-89-6 Iron-54 18.21 U36.0

ND7439-89-6 Iron-57 6.631 U36.0
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[Bookmark_1]Inorganic Blank Results METALS EPA 6020B BJJ0192-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

EPA 6020B

Dissolved Metals

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJJ0192-BLK1 Prepared:

Analyzed:

10/07/21 11:34

10/12/21 00:05Preparation: REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0192

Water

ICPMS1Instrument:Calibration:SJJ0155Sequence: EJ00033

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (ug/L) MRL

ND7439-89-6 Iron-54 18.21 U36.0

ND7439-89-6 Iron-57 6.631 U20.0

ND7439-92-1 Lead-208 0.05131 U0.100
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[Bookmark_2]LCS/LCSD BJJ0158 EPA 6020B[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Total Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

25 mL / 25 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJJ0158

Water

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0158-BS1

Analyzed: 10/07/21 22:19

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Iron-54 80 - 1205000 5050 101

Iron-57 80 - 1205000 5010 100

* Indicates values outside of QC limits

Final Report 21I0294 10/21/2021 Page 471 of 797



[Bookmark_2]LCS/LCSD BJJ0192 EPA 6020B[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

25 mL / 25 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJJ0192

Water

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0192-BS1

Analyzed: 10/12/21 00:09

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(ug/L)

LCS

CONCENTRATION

(ug/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Iron-54 (dissolved) 80 - 1205000 5170 103

Iron-57 (dissolved) 80 - 1205000 5200 104

Lead-208 (dissolved) 80 - 12025.0 26.2 105

* Indicates values outside of QC limits
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[Bookmark_2]Duplicates BJJ0192 EPA 6020B[Bookmark]

DUPLICATES

EPA 6020B

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-28_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJJ0192

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

BJJ0192-DUP3

25 mL / 25 mL

% Solids:

Lab Source ID: 21I0294-02

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(ug/L) (ug/L)

Iron-54 (dissolved) 0.36717400  20 17300

ULead-208 (dissolved) UND20 ND

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJJ0192 EPA 6020B[Bookmark]

MS / MS DUPLICATE RECOVERY
EPA 6020B

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0192 BJJ0192-MS3

25 mL / 25 mL MW-28_092021

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

10/13/21 03:02Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(ug/L)

SAMPLE

CONCENTRATION

(ug/L)

MS

CONCENTRATION

(ug/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

5000 21000 75 - 125*Iron-54 (dissolved) 73.7HC17300

25.0 23.8 75 - 125Lead-208 (dissolved) 95.3ND U

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 6020B

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Dissolved Metals

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0192 BJJ0192-MSD3

25 mL / 25 mL MW-28_092021

REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

10/13/21 03:08Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(ug/L)

MSD

CONCENTRATION

(ug/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

5000 21200  0.578 20 75 - 125Iron-54 (dissolved) 76.1

25.0 24.1  1.26 20 75 - 125Lead-208 (dissolved) 96.5

* Values outside of QC limits
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[Bookmark_2]Initial Calibration EJ00031 EPA 6020B[Bookmark]

EPA 6020B

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00031

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/07/2021  13:01

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Iron-54 0 0 36 6591.528 1000 3168.536 2000 3112.615 3037.556 10000 2921.7995000

Iron-57 0 0 36 2404.194 1000 1342.077 2000 1309.514 1277.838 10000 1247.6935000
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EPA 6020B

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00031

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/07/2021  13:01

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Iron-54 3138.672 66.6 0.998 0.9997

Iron-57 1263.553 60.3 0.998 0.9999
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[Bookmark_2]Initial Calibration EJ00033 EPA 6020B[Bookmark]

EPA 6020B

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00033

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/11/2021  13:20

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Iron-54, Dissolved 0 0 36 4969.389 1000 2388.366 2000 2304.296 2238.86 10000 2161.3865000

Iron-57, Dissolved 0 0 36 1734.306 1000 966.716 2000 943.944 926.3338 10000 904.82725000

Lead-208, Dissolved 0 0 0.1 126000 10 115327.6 20 114093.7 112727.1 100 109218.750
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EPA 6020B

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00033

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/11/2021  13:20

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Iron-54, Dissolved 2343.716 67.3 0.998 0.9997

Iron-57, Dissolved 912.6878 60.3 0.998 0.9999

Lead-208, Dissolved 96227.84 49.3 0.998 0.9997
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[Bookmark_2]Initial Calibration EJ00039 EPA 6020B[Bookmark]

EPA 6020B

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00039

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/12/2021  15:04

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Iron-54 0 0 36 5159.556 1000 2686.998 2000 2556.046 2463.926 10000 2403.5055000

Iron-57 0 0 36 1848 1000 1046.135 2000 1060.62 1009.581 10000 988.93985000

Iron-54, Dissolved 0 0 36 5159.556 1000 2686.998 2000 2556.046 2463.926 10000 2403.5055000

Iron-57, Dissolved 0 0 36 1848 1000 1046.135 2000 1060.62 1009.581 10000 988.93985000

Lead-208, Dissolved 0 0 0.1 132030 10 117508.3 20 116865 114952.6 100 112760.750
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EPA 6020B

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00039

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

ICPMS1

Calibration Date: 10/12/2021  15:04

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Iron-54 2545.005 64.2 0.998 0.9998

Iron-57 992.2126 59.2 0.998 0.9998

Iron-54, Dissolved 2545.005 64.2 0.998 0.9998

Iron-57, Dissolved 992.2126 59.2 0.998 0.9998

Lead-208, Dissolved 99019.42 49.5 0.998 0.9999
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0139

Instrument ID: ICPMS1 Calibration: EJ00031

[Bookmark_2]Calibration Verification EJ00031 EPA 6020B[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

1015000.0 5040 ug/LSJJ0139-ICV1 EPA 6020BIron-54

98.55000.0 4920 ug/L EPA 6020BIron-57

1015000.0 5070 ug/LSJJ0139-CCV1 EPA 6020BIron-54

99.75000.0 4990 ug/L EPA 6020BIron-57

1025000.0 5100 ug/LSJJ0139-CCV2 EPA 6020BIron-54

1005000.0 5020 ug/L EPA 6020BIron-57

1015000.0 5060 ug/LSJJ0139-CCV3 EPA 6020BIron-54

1005000.0 5010 ug/L EPA 6020BIron-57

1015000.0 5060 ug/LSJJ0139-CCV4 EPA 6020BIron-54

1015000.0 5050 ug/L EPA 6020BIron-57

1015000.0 5040 ug/LSJJ0139-CCV5 EPA 6020BIron-54

99.75000.0 4990 ug/L EPA 6020BIron-57

1025000.0 5080 ug/LSJJ0139-CCV6 EPA 6020BIron-54

99.45000.0 4970 ug/L EPA 6020BIron-57

1025000.0 5090 ug/LSJJ0139-CCV7 EPA 6020BIron-54

99.95000.0 4990 ug/L EPA 6020BIron-57

1015000.0 5030 ug/LSJJ0139-CCV8 EPA 6020BIron-54

98.85000.0 4940 ug/L EPA 6020BIron-57

1015000.0 5050 ug/LSJJ0139-CCV9 EPA 6020BIron-54

1015000.0 5030 ug/L EPA 6020BIron-57

1015000.0 5060 ug/LSJJ0139-CCVA EPA 6020BIron-54

1005000.0 5000 ug/L EPA 6020BIron-57

1015000.0 5060 ug/LSJJ0139-CCVB EPA 6020BIron-54

1005000.0 5010 ug/L EPA 6020BIron-57

1025000.0 5080 ug/LSJJ0139-CCVC EPA 6020BIron-54

1005000.0 5010 ug/L EPA 6020BIron-57

1025000.0 5080 ug/LSJJ0139-CCVD EPA 6020BIron-54

1015000.0 5040 ug/L EPA 6020BIron-57

1035000.0 5160 ug/LSJJ0139-CCVE EPA 6020BIron-54

1035000.0 5150 ug/L EPA 6020BIron-57

1025000.0 5100 ug/LSJJ0139-CCVF EPA 6020BIron-54

1015000.0 5040 ug/L EPA 6020BIron-57

1005000.0 5010 ug/LSJJ0139-CCVG EPA 6020BIron-54

97.85000.0 4890 ug/L EPA 6020BIron-57
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0139

Instrument ID: ICPMS1 Calibration: EJ00031

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

98.85000.0 4940 ug/LSJJ0139-CCVH EPA 6020BIron-54

97.45000.0 4870 ug/L EPA 6020BIron-57

98.85000.0 4940 ug/LSJJ0139-CCVI EPA 6020BIron-54

97.25000.0 4860 ug/L EPA 6020BIron-57

1045000.0 5180 ug/LSJJ0139-CCVJ EPA 6020BIron-54

1015000.0 5050 ug/L EPA 6020BIron-57

1085000.0 5390 ug/LSJJ0139-CCVK EPA 6020BIron-54

1055000.0 5250 ug/L EPA 6020BIron-57

* Values outside of QC limits
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0155

Instrument ID: ICPMS1 Calibration: EJ00033

[Bookmark_2]Calibration Verification EJ00033 EPA 6020B[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

1025000.0 5110 ug/LSJJ0155-ICV1 EPA 6020BIron-54 (dissolved)

1015000.0 5050 ug/L EPA 6020BIron-57 (dissolved)

10150.000 50.4 ug/L EPA 6020BLead-208 (dissolved)

1015000.0 5060 ug/LSJJ0155-CCV1 EPA 6020BIron-54 (dissolved)

1015000.0 5050 ug/L EPA 6020BIron-57 (dissolved)

10250.000 51.2 ug/L EPA 6020BLead-208 (dissolved)

1015000.0 5050 ug/LSJJ0155-CCV2 EPA 6020BIron-54 (dissolved)

99.65000.0 4980 ug/L EPA 6020BIron-57 (dissolved)

10150.000 50.7 ug/L EPA 6020BLead-208 (dissolved)

1115000.0 5530 ug/LSJJ0155-CCV3 EPA 6020BIron-54 (dissolved)

1115000.0 5540 ug/L EPA 6020BIron-57 (dissolved)

11250.000 55.9 ug/L EPA 6020BLead-208 (dissolved)

1085000.0 5400 ug/LSJJ0155-CCV4 EPA 6020BIron-54 (dissolved)

1085000.0 5410 ug/L EPA 6020BIron-57 (dissolved)

10750.000 53.6 ug/L EPA 6020BLead-208 (dissolved)

1105000.0 5490 ug/LSJJ0155-CCV5 EPA 6020BIron-54 (dissolved)

1115000.0 5530 ug/L EPA 6020BIron-57 (dissolved)

10950.000 54.4 ug/L EPA 6020BLead-208 (dissolved)

1095000.0 5440 ug/LSJJ0155-CCV6 EPA 6020BIron-54 (dissolved)

1075000.0 5360 ug/L EPA 6020BIron-57 (dissolved)

10850.000 54.1 ug/L EPA 6020BLead-208 (dissolved)

1125000.0 5600 ug/LSJJ0155-CCV7 EPA 6020BIron-54 (dissolved)

1105000.0 5500 ug/L EPA 6020BIron-57 (dissolved)

10950.000 54.6 ug/L EPA 6020BLead-208 (dissolved)

1045000.0 5220 ug/LSJJ0155-CCV9 EPA 6020BIron-54 (dissolved)

1055000.0 5230 ug/L EPA 6020BIron-57 (dissolved)

10550.000 52.5 ug/L EPA 6020BLead-208 (dissolved)

1075000.0 5370 ug/LSJJ0155-CCVA EPA 6020BIron-54 (dissolved)

1075000.0 5370 ug/L EPA 6020BIron-57 (dissolved)

11050.000 54.9 ug/L EPA 6020BLead-208 (dissolved)

1135000.0 5650 ug/LSJJ0155-CCVB EPA 6020BIron-54 (dissolved)

1125000.0 5620 ug/L EPA 6020BIron-57 (dissolved)

11350.000 56.6 ug/L EPA 6020BLead-208 (dissolved)

1095000.0 5460 ug/LSJJ0155-CCVC EPA 6020BIron-54 (dissolved)
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0155

Instrument ID: ICPMS1 Calibration: EJ00033

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

1085000.0 5420 ug/LSJJ0155-CCVC EPA 6020BIron-57 (dissolved)

11150.000 55.6 ug/L EPA 6020BLead-208 (dissolved)

1095000.0 5460 ug/LSJJ0155-CCVD EPA 6020BIron-54 (dissolved)

1095000.0 5430 ug/L EPA 6020BIron-57 (dissolved)

11250.000 55.8 ug/L EPA 6020BLead-208 (dissolved)

1105000.0 5490 ug/LSJJ0155-CCVE EPA 6020BIron-54 (dissolved)

1105000.0 5490 ug/L EPA 6020BIron-57 (dissolved)

11250.000 55.9 ug/L EPA 6020BLead-208 (dissolved)

1135000.0 5640 ug/LSJJ0155-CCVF EPA 6020BIron-54 (dissolved)

1125000.0 5620 ug/L EPA 6020BIron-57 (dissolved)

11450.000 56.8 ug/L EPA 6020BLead-208 (dissolved)

1115000.0 5570 ug/LSJJ0155-CCVG EPA 6020BIron-54 (dissolved)

1125000.0 5590 ug/L EPA 6020BIron-57 (dissolved)

11550.000 57.6 ug/L EPA 6020BLead-208 (dissolved)

1135000.0 5640 ug/LSJJ0155-CCVH EPA 6020BIron-54 (dissolved)

1135000.0 5670 ug/L EPA 6020BIron-57 (dissolved)

11950.000 59.4 ug/L EPA 6020BLead-208 (dissolved)

1095000.0 5430 ug/LSJJ0155-CCVI EPA 6020BIron-54 (dissolved)

1075000.0 5350 ug/L EPA 6020BIron-57 (dissolved)

10150.000 50.3 ug/L EPA 6020BLead-208 (dissolved)

* Values outside of QC limits

Final Report 21I0294 10/21/2021 Page 485 of 797



Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0168

Instrument ID: ICPMS1 Calibration: EJ00039

[Bookmark_2]Calibration Verification EJ00039 EPA 6020B[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

1015000.0 5060 ug/LSJJ0168-ICV1 EPA 6020BIron-54

1015000.0 5060 ug/L EPA 6020BIron-54 (dissolved)

1005000.0 5020 ug/L EPA 6020BIron-57

1005000.0 5020 ug/L EPA 6020BIron-57 (dissolved)

10250.000 51.1 ug/L EPA 6020BLead-208 (dissolved)

99.05000.0 4950 ug/LSJJ0168-CCV1 EPA 6020BIron-54

99.05000.0 4950 ug/L EPA 6020BIron-54 (dissolved)

98.35000.0 4910 ug/L EPA 6020BIron-57

98.35000.0 4910 ug/L EPA 6020BIron-57 (dissolved)

98.550.000 49.3 ug/L EPA 6020BLead-208 (dissolved)

98.25000.0 4910 ug/LSJJ0168-CCV2 EPA 6020BIron-54

98.25000.0 4910 ug/L EPA 6020BIron-54 (dissolved)

98.05000.0 4900 ug/L EPA 6020BIron-57

98.05000.0 4900 ug/L EPA 6020BIron-57 (dissolved)

10150.000 50.3 ug/L EPA 6020BLead-208 (dissolved)

99.25000.0 4960 ug/LSJJ0168-CCV3 EPA 6020BIron-54

99.25000.0 4960 ug/L EPA 6020BIron-54 (dissolved)

99.05000.0 4950 ug/L EPA 6020BIron-57

99.05000.0 4950 ug/L EPA 6020BIron-57 (dissolved)

10150.000 50.6 ug/L EPA 6020BLead-208 (dissolved)

99.65000.0 4980 ug/LSJJ0168-CCV4 EPA 6020BIron-54

99.65000.0 4980 ug/L EPA 6020BIron-54 (dissolved)

98.85000.0 4940 ug/L EPA 6020BIron-57

98.85000.0 4940 ug/L EPA 6020BIron-57 (dissolved)

10350.000 51.3 ug/L EPA 6020BLead-208 (dissolved)

97.85000.0 4890 ug/LSJJ0168-CCV5 EPA 6020BIron-54

97.85000.0 4890 ug/L EPA 6020BIron-54 (dissolved)

97.35000.0 4860 ug/L EPA 6020BIron-57

97.35000.0 4860 ug/L EPA 6020BIron-57 (dissolved)

10450.000 51.9 ug/L EPA 6020BLead-208 (dissolved)

98.85000.0 4940 ug/LSJJ0168-CCV6 EPA 6020BIron-54

98.85000.0 4940 ug/L EPA 6020BIron-54 (dissolved)

99.75000.0 4990 ug/L EPA 6020BIron-57

99.75000.0 4990 ug/L EPA 6020BIron-57 (dissolved)

Final Report 21I0294 10/21/2021 Page 486 of 797



Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0168

Instrument ID: ICPMS1 Calibration: EJ00039

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

10450.000 52.0 ug/LSJJ0168-CCV6 EPA 6020BLead-208 (dissolved)

98.25000.0 4910 ug/LSJJ0168-CCV7 EPA 6020BIron-54

98.25000.0 4910 ug/L EPA 6020BIron-54 (dissolved)

99.05000.0 4950 ug/L EPA 6020BIron-57

99.05000.0 4950 ug/L EPA 6020BIron-57 (dissolved)

10250.000 50.9 ug/L EPA 6020BLead-208 (dissolved)

98.35000.0 4910 ug/LSJJ0168-CCV8 EPA 6020BIron-54

98.35000.0 4910 ug/L EPA 6020BIron-54 (dissolved)

98.55000.0 4920 ug/L EPA 6020BIron-57

98.55000.0 4920 ug/L EPA 6020BIron-57 (dissolved)

10650.000 52.9 ug/L EPA 6020BLead-208 (dissolved)

96.65000.0 4830 ug/LSJJ0168-CCV9 EPA 6020BIron-54

96.65000.0 4830 ug/L EPA 6020BIron-54 (dissolved)

96.25000.0 4810 ug/L EPA 6020BIron-57

96.25000.0 4810 ug/L EPA 6020BIron-57 (dissolved)

10450.000 52.0 ug/L EPA 6020BLead-208 (dissolved)

98.85000.0 4940 ug/LSJJ0168-CCVA EPA 6020BIron-54

98.85000.0 4940 ug/L EPA 6020BIron-54 (dissolved)

97.75000.0 4890 ug/L EPA 6020BIron-57

97.75000.0 4890 ug/L EPA 6020BIron-57 (dissolved)

10450.000 51.8 ug/L EPA 6020BLead-208 (dissolved)

1005000.0 5020 ug/LSJJ0168-CCVB EPA 6020BIron-54

1005000.0 5020 ug/L EPA 6020BIron-54 (dissolved)

1005000.0 5000 ug/L EPA 6020BIron-57

1005000.0 5000 ug/L EPA 6020BIron-57 (dissolved)

10550.000 52.6 ug/L EPA 6020BLead-208 (dissolved)

99.75000.0 4990 ug/LSJJ0168-CCVC EPA 6020BIron-54

99.75000.0 4990 ug/L EPA 6020BIron-54 (dissolved)

99.45000.0 4970 ug/L EPA 6020BIron-57

99.45000.0 4970 ug/L EPA 6020BIron-57 (dissolved)

10750.000 53.3 ug/L EPA 6020BLead-208 (dissolved)

98.65000.0 4930 ug/LSJJ0168-CCVD EPA 6020BIron-54

98.65000.0 4930 ug/L EPA 6020BIron-54 (dissolved)

98.35000.0 4910 ug/L EPA 6020BIron-57
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0168

Instrument ID: ICPMS1 Calibration: EJ00039

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

98.35000.0 4910 ug/LSJJ0168-CCVD EPA 6020BIron-57 (dissolved)

10450.000 52.1 ug/L EPA 6020BLead-208 (dissolved)

98.65000.0 4930 ug/LSJJ0168-CCVE EPA 6020BIron-54

98.65000.0 4930 ug/L EPA 6020BIron-54 (dissolved)

98.85000.0 4940 ug/L EPA 6020BIron-57

98.85000.0 4940 ug/L EPA 6020BIron-57 (dissolved)

10450.000 51.8 ug/L EPA 6020BLead-208 (dissolved)

99.85000.0 4990 ug/LSJJ0168-CCVF EPA 6020BIron-54

99.85000.0 4990 ug/L EPA 6020BIron-54 (dissolved)

1005000.0 5010 ug/L EPA 6020BIron-57

1005000.0 5010 ug/L EPA 6020BIron-57 (dissolved)

10550.000 52.7 ug/L EPA 6020BLead-208 (dissolved)

1015000.0 5040 ug/LSJJ0168-CCVG EPA 6020BIron-54

1015000.0 5040 ug/L EPA 6020BIron-54 (dissolved)

1015000.0 5060 ug/L EPA 6020BIron-57

1015000.0 5060 ug/L EPA 6020BIron-57 (dissolved)

94.050.000 47.0 ug/L EPA 6020BLead-208 (dissolved)

99.55000.0 4970 ug/LSJJ0168-CCVH EPA 6020BIron-54

99.55000.0 4970 ug/L EPA 6020BIron-54 (dissolved)

99.55000.0 4970 ug/L EPA 6020BIron-57

99.55000.0 4970 ug/L EPA 6020BIron-57 (dissolved)

92.850.000 46.4 ug/L EPA 6020BLead-208 (dissolved)

1015000.0 5030 ug/LSJJ0168-CCVI EPA 6020BIron-54

1015000.0 5030 ug/L EPA 6020BIron-54 (dissolved)

1015000.0 5040 ug/L EPA 6020BIron-57

1015000.0 5040 ug/L EPA 6020BIron-57 (dissolved)

94.050.000 47.0 ug/L EPA 6020BLead-208 (dissolved)

98.45000.0 4920 ug/LSJJ0168-CCVJ EPA 6020BIron-54

98.45000.0 4920 ug/L EPA 6020BIron-54 (dissolved)

99.05000.0 4950 ug/L EPA 6020BIron-57

99.05000.0 4950 ug/L EPA 6020BIron-57 (dissolved)

10250.000 51.2 ug/L EPA 6020BLead-208 (dissolved)

1005000.0 5000 ug/LSJJ0168-CCVK EPA 6020BIron-54

1005000.0 5000 ug/L EPA 6020BIron-54 (dissolved)
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 6020B

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0168

Instrument ID: ICPMS1 Calibration: EJ00039

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

1015000.0 5030 ug/LSJJ0168-CCVK EPA 6020BIron-57

1015000.0 5030 ug/L EPA 6020BIron-57 (dissolved)

11150.000 55.3 ug/L EPA 6020B*Lead-208 (dissolved)

1015000.0 5050 ug/LSJJ0168-CCVL EPA 6020BIron-54

1015000.0 5050 ug/L EPA 6020BIron-54 (dissolved)

1025000.0 5100 ug/L EPA 6020BIron-57

1025000.0 5100 ug/L EPA 6020BIron-57 (dissolved)

10650.000 53.2 ug/L EPA 6020BLead-208 (dissolved)

* Values outside of QC limits
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[Bookmark_2]Instrument Blanks SJJ0139 EPA 6020B[Bookmark]

Instrument ID: ICPMS1 EJ00031Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0139

EPA 6020B

GeoEngineers
:

10/07/21 13:32Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 1.02SJJ0139-IBL1 36.018.2

ug/LIron-57 0.584SJJ0139-IBL1 36.06.63

ug/LIron-54 0.064SJJ0139-ICB1 36.018.2

ug/LIron-57 1.04SJJ0139-ICB1 36.06.63

ug/LIron-54 -0.186SJJ0139-CCB1 36.018.2

ug/LIron-57 0.714SJJ0139-CCB1 36.06.63

ug/LIron-54 9.66SJJ0139-IBL2 36.018.2

ug/LIron-57 6.52SJJ0139-IBL2 36.06.63

ug/LIron-54 3.30SJJ0139-IBL3 36.018.2

ug/LIron-57 1.50SJJ0139-IBL3 36.06.63

ug/LIron-54 0.362SJJ0139-CCB2 36.018.2

ug/LIron-57 0.322SJJ0139-CCB2 36.06.63

ug/LIron-54 0.898SJJ0139-IBL4 36.018.2

ug/LIron-57 -2.53SJJ0139-IBL4 36.06.63

ug/LIron-54 0.357SJJ0139-CCB3 36.018.2

ug/LIron-57 0.783SJJ0139-CCB3 36.06.63

ug/LIron-54 1.11SJJ0139-IBL5 36.018.2

ug/LIron-57 -1.15SJJ0139-IBL5 36.06.63

ug/LIron-54 0.613SJJ0139-CCB4 36.018.2

ug/LIron-57 1.12SJJ0139-CCB4 36.06.63

ug/LIron-54 0.719SJJ0139-IBL6 36.018.2

ug/LIron-57 -3.87SJJ0139-IBL6 36.06.63

ug/LIron-54 3.39SJJ0139-CCB5 36.018.2

ug/LIron-57 1.79SJJ0139-CCB5 36.06.63

ug/LIron-54 1.50SJJ0139-IBL7 36.018.2

ug/LIron-57 -2.24SJJ0139-IBL7 36.06.63

ug/LIron-54 0.925SJJ0139-CCB6 36.018.2

ug/LIron-57 0.047SJJ0139-CCB6 36.06.63

ug/LIron-54 0.772SJJ0139-CCB7 36.018.2

ug/LIron-57 0.506SJJ0139-CCB7 36.06.63

ug/LIron-54 1.04SJJ0139-IBL8 36.018.2

ug/LIron-57 -3.50SJJ0139-IBL8 36.06.63

ug/LIron-54 0.561SJJ0139-CCB8 36.018.2

ug/LIron-57 -2.20SJJ0139-CCB8 36.06.63
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Instrument ID: ICPMS1 EJ00031Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0139

EPA 6020B

GeoEngineers
:

10/07/21 20:49Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 3.00SJJ0139-IBL9 36.018.2

ug/LIron-57 3.14SJJ0139-IBL9 36.06.63

ug/LIron-54 0.372SJJ0139-CCB9 36.018.2

ug/LIron-57 0.056SJJ0139-CCB9 36.06.63

ug/LIron-54 1.42SJJ0139-IBLA 36.018.2

ug/LIron-57 1.38SJJ0139-IBLA 36.06.63

ug/LIron-54 1.05SJJ0139-CCBA 36.018.2

ug/LIron-57 0.837SJJ0139-CCBA 36.06.63

ug/LIron-54 1.92SJJ0139-IBLB 36.018.2

ug/LIron-57 1.92SJJ0139-IBLB 36.06.63

ug/LIron-54 0.099SJJ0139-CCBB 36.018.2

ug/LIron-57 -0.451SJJ0139-CCBB 36.06.63

ug/LIron-54 1.19SJJ0139-IBLC 36.018.2

ug/LIron-57 -2.79SJJ0139-IBLC 36.06.63

ug/LIron-54 0.490SJJ0139-CCBC 36.018.2

ug/LIron-57 -1.16SJJ0139-CCBC 36.06.63

ug/LIron-54 0.439SJJ0139-CCBD 36.018.2

ug/LIron-57 0.128SJJ0139-CCBD 36.06.63

ug/LIron-54 1.16SJJ0139-IBLD 36.018.2

ug/LIron-57 2.70SJJ0139-IBLD 36.06.63

ug/LIron-54 0.458SJJ0139-CCBE 36.018.2

ug/LIron-57 1.10SJJ0139-CCBE 36.06.63

ug/LIron-54 0.774SJJ0139-IBLE 36.018.2

ug/LIron-57 -3.29SJJ0139-IBLE 36.06.63

ug/LIron-54 -0.344SJJ0139-CCBF 36.018.2

ug/LIron-57 -3.28SJJ0139-CCBF 36.06.63

ug/LIron-54 0.183SJJ0139-IBLF 36.018.2

ug/LIron-57 -1.31SJJ0139-IBLF 36.06.63

ug/LIron-54 -0.723SJJ0139-IBLG 36.018.2

ug/LIron-57 -5.70SJJ0139-IBLG 36.06.63

ug/LIron-54 -0.682SJJ0139-CCBG 36.018.2

ug/LIron-57 -3.62SJJ0139-CCBG 36.06.63

ug/LIron-54 0.379SJJ0139-CCBH 36.018.2

ug/LIron-57 0.589SJJ0139-CCBH 36.06.63
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Instrument ID: ICPMS1 EJ00031Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0139

EPA 6020B

GeoEngineers
:

10/08/21 03:48Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 0.654SJJ0139-IBLH 36.018.2

ug/LIron-57 -1.29SJJ0139-IBLH 36.06.63

ug/LIron-54 1.87SJJ0139-IBLI 36.018.2

ug/LIron-57 16.7SJJ0139-IBLI 36.06.63

ug/LIron-54 1.42SJJ0139-CCBI 36.018.2

ug/LIron-57 5.09SJJ0139-CCBI 36.06.63

ug/LIron-54 4.37SJJ0139-IBLJ 36.018.2

ug/LIron-57 4.21SJJ0139-IBLJ 36.06.63

ug/LIron-54 5.65SJJ0139-CCBJ 36.018.2

ug/LIron-57 4.62SJJ0139-CCBJ 36.06.63

ug/LIron-54 8.05SJJ0139-IBLK 36.018.2

ug/LIron-57 3.74SJJ0139-IBLK 36.06.63

ug/LIron-54 8.12SJJ0139-CCBK 36.018.2

ug/LIron-57 3.98SJJ0139-CCBK 36.06.63
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[Bookmark_2]Instrument Blanks SJJ0155 EPA 6020B[Bookmark]

Instrument ID: ICPMS1 EJ00033Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0155

EPA 6020B

GeoEngineers
:

10/11/21 13:54Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 (dissolved) 0.717SJJ0155-IBL1 36.018.2

ug/LIron-57 (dissolved) 0.344SJJ0155-IBL1 36.018.2

ug/LLead-208 (dissolved) -0.00200SJJ0155-IBL1 0.1000.0513

ug/LIron-54 (dissolved) 0.017SJJ0155-ICB1 36.018.2

ug/LIron-57 (dissolved) -0.034SJJ0155-ICB1 36.018.2

ug/LLead-208 (dissolved) 0.00400SJJ0155-ICB1 0.1000.0513

ug/LIron-54 (dissolved) -0.533SJJ0155-CCB1 36.018.2

ug/LIron-57 (dissolved) -0.429SJJ0155-CCB1 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0155-CCB1 0.1000.0513

ug/LIron-54 (dissolved) 2.66SJJ0155-IBL2 36.018.2

ug/LIron-57 (dissolved) 1.48SJJ0155-IBL2 36.018.2

ug/LLead-208 (dissolved) 0.0230SJJ0155-IBL2 0.1000.0513

ug/LIron-54 (dissolved) 2.21SJJ0155-IBL3 36.018.2

ug/LIron-57 (dissolved) 1.46SJJ0155-IBL3 36.018.2

ug/LLead-208 (dissolved) 0.0170SJJ0155-IBL3 0.1000.0513

ug/LIron-54 (dissolved) 0.157SJJ0155-IBL4 36.018.2

ug/LIron-57 (dissolved) -0.562SJJ0155-IBL4 36.018.2

ug/LLead-208 (dissolved) 0.0100SJJ0155-IBL4 0.1000.0513

ug/LIron-54 (dissolved) 2.71SJJ0155-CCB2 36.018.2

ug/LIron-57 (dissolved) 2.13SJJ0155-CCB2 36.018.2

ug/LLead-208 (dissolved) 0.0350SJJ0155-CCB2 0.1000.0513

ug/LIron-54 (dissolved) -0.514SJJ0155-IBL5 36.018.2

ug/LIron-57 (dissolved) 15.4SJJ0155-IBL5 36.018.2

ug/LLead-208 (dissolved) 0.00300SJJ0155-IBL5 0.1000.0513

ug/LIron-54 (dissolved) -1.22SJJ0155-CCB3 36.018.2

ug/LIron-57 (dissolved) 3.59SJJ0155-CCB3 36.018.2

ug/LLead-208 (dissolved) 0.00100SJJ0155-CCB3 0.1000.0513

ug/LIron-54 (dissolved) 0.143SJJ0155-CCB4 36.018.2

ug/LIron-57 (dissolved) -1.89SJJ0155-CCB4 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0155-CCB4 0.1000.0513

ug/LIron-54 (dissolved) 2.34SJJ0155-IBL6 36.018.2

ug/LIron-57 (dissolved) 7.34SJJ0155-IBL6 36.018.2

ug/LLead-208 (dissolved) 0.00400SJJ0155-IBL6 0.1000.0513

ug/LIron-54 (dissolved) 1.00SJJ0155-CCB5 36.018.2
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Instrument ID: ICPMS1 EJ00033Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0155

EPA 6020B

GeoEngineers
:

10/11/21 18:29Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-57 (dissolved) -2.32SJJ0155-CCB5 36.018.2

ug/LLead-208 (dissolved) 0.00100SJJ0155-CCB5 0.1000.0513

ug/LIron-54 (dissolved) 2.23SJJ0155-IBL7 36.018.2

ug/LIron-57 (dissolved) -4.91SJJ0155-IBL7 36.018.2

ug/LLead-208 (dissolved) 0.00400SJJ0155-IBL7 0.1000.0513

ug/LIron-54 (dissolved) 0.135SJJ0155-CCB6 36.018.2

ug/LIron-57 (dissolved) -5.28SJJ0155-CCB6 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0155-CCB6 0.1000.0513

ug/LIron-54 (dissolved) 2.06SJJ0155-IBL8 36.018.2

ug/LIron-57 (dissolved) -5.94SJJ0155-IBL8 36.018.2

ug/LLead-208 (dissolved) 0.00400SJJ0155-IBL8 0.1000.0513

ug/LIron-54 (dissolved) 0.482SJJ0155-CCB7 36.018.2

ug/LIron-57 (dissolved) -5.33SJJ0155-CCB7 36.018.2

ug/LLead-208 (dissolved) 0.00100SJJ0155-CCB7 0.1000.0513

ug/LIron-54 (dissolved) 1.24SJJ0155-CCB9 36.018.2

ug/LIron-57 (dissolved) 0.031SJJ0155-CCB9 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0155-CCB9 0.1000.0513

ug/LIron-54 (dissolved) 1.33SJJ0155-IBLA 36.018.2

ug/LIron-57 (dissolved) -1.42SJJ0155-IBLA 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0155-IBLA 0.1000.0513

ug/LIron-54 (dissolved) 1.25SJJ0155-CCBA 36.018.2

ug/LIron-57 (dissolved) -1.16SJJ0155-CCBA 36.018.2

ug/LLead-208 (dissolved) 0.00100SJJ0155-CCBA 0.1000.0513

ug/LIron-54 (dissolved) 1.42SJJ0155-IBLB 36.018.2

ug/LIron-57 (dissolved) -0.648SJJ0155-IBLB 36.018.2

ug/LLead-208 (dissolved) -0.00300SJJ0155-IBLB 0.1000.0513

ug/LIron-54 (dissolved) 0.292SJJ0155-CCBB 36.018.2

ug/LIron-57 (dissolved) -1.29SJJ0155-CCBB 36.018.2

ug/LLead-208 (dissolved) -0.00100SJJ0155-CCBB 0.1000.0513

ug/LIron-54 (dissolved) 3.44SJJ0155-IBLC 36.018.2

ug/LIron-57 (dissolved) 19.2SJJ0155-IBLC 36.018.2

ug/LLead-208 (dissolved) 0.0870SJJ0155-IBLC 0.1000.0513

ug/LIron-54 (dissolved) 1.25SJJ0155-CCBC 36.018.2

ug/LIron-57 (dissolved) 2.27SJJ0155-CCBC 36.018.2
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Instrument ID: ICPMS1 EJ00033Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0155

EPA 6020B

GeoEngineers
:

10/12/21 03:06Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LLead-208 (dissolved) 0.0440SJJ0155-CCBC 0.1000.0513

ug/LIron-54 (dissolved) 1.94SJJ0155-IBLD 36.018.2

ug/LIron-57 (dissolved) -0.808SJJ0155-IBLD 36.018.2

ug/LLead-208 (dissolved) 0.00300SJJ0155-IBLD 0.1000.0513

ug/LIron-54 (dissolved) 1.48SJJ0155-CCBD 36.018.2

ug/LIron-57 (dissolved) 0.842SJJ0155-CCBD 36.018.2

ug/LLead-208 (dissolved) 0.00400SJJ0155-CCBD 0.1000.0513

ug/LIron-54 (dissolved) -2.98SJJ0155-CCBE 36.018.2

ug/LIron-57 (dissolved) -1.51SJJ0155-CCBE 36.018.2

ug/LLead-208 (dissolved) -0.0100SJJ0155-CCBE 0.1000.0513

ug/LIron-54 (dissolved) -2.77SJJ0155-IBLE 36.018.2

ug/LIron-57 (dissolved) -0.430SJJ0155-IBLE 36.018.2

ug/LLead-208 (dissolved) -0.0110SJJ0155-IBLE 0.1000.0513

ug/LIron-54 (dissolved) -0.689SJJ0155-IBLF 36.018.2

ug/LIron-57 (dissolved) -2.13SJJ0155-IBLF 36.018.2

ug/LLead-208 (dissolved) -0.00700SJJ0155-IBLF 0.1000.0513

ug/LIron-54 (dissolved) -2.39SJJ0155-CCBF 36.018.2

ug/LIron-57 (dissolved) -3.84SJJ0155-CCBF 36.018.2

ug/LLead-208 (dissolved) -0.0100SJJ0155-CCBF 0.1000.0513

ug/LIron-54 (dissolved) 34.3SJJ0155-IBLG 36.018.2

ug/LIron-57 (dissolved) -27.2SJJ0155-IBLG 36.018.2

ug/LLead-208 (dissolved) -0.00300SJJ0155-IBLG 0.1000.0513

ug/LIron-54 (dissolved) -3.35SJJ0155-IBLH 36.018.2

ug/LIron-57 (dissolved) -3.85SJJ0155-IBLH 36.018.2

ug/LLead-208 (dissolved) 0.0190SJJ0155-IBLH 0.1000.0513

ug/LIron-54 (dissolved) -2.87SJJ0155-CCBG 36.018.2

ug/LIron-57 (dissolved) -3.60SJJ0155-CCBG 36.018.2

ug/LLead-208 (dissolved) -0.00800SJJ0155-CCBG 0.1000.0513

ug/LIron-54 (dissolved) -3.78SJJ0155-IBLI 36.018.2

ug/LIron-57 (dissolved) -2.93SJJ0155-IBLI 36.018.2

ug/LLead-208 (dissolved) 0.0110SJJ0155-IBLI 0.1000.0513

ug/LIron-54 (dissolved) -4.25SJJ0155-IBLJ 36.018.2

ug/LIron-57 (dissolved) -4.28SJJ0155-IBLJ 36.018.2

ug/LLead-208 (dissolved) 0.0290SJJ0155-IBLJ 0.1000.0513
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Instrument ID: ICPMS1 EJ00033Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0155

EPA 6020B

GeoEngineers
:

10/12/21 07:25Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 (dissolved) -3.89SJJ0155-CCBH 36.018.2

ug/LIron-57 (dissolved) -3.08SJJ0155-CCBH 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0155-CCBH 0.1000.0513

ug/LIron-54 (dissolved) -3.45SJJ0155-IBLK 36.018.2

ug/LIron-57 (dissolved) 1.35SJJ0155-IBLK 36.018.2

ug/LLead-208 (dissolved) 0.0340SJJ0155-IBLK 0.1000.0513

ug/LIron-54 (dissolved) -3.74SJJ0155-IBLL 36.018.2

ug/LIron-57 (dissolved) -1.83SJJ0155-IBLL 36.018.2

ug/LLead-208 (dissolved) 0.0400SJJ0155-IBLL 0.1000.0513

ug/LIron-54 (dissolved) -3.65SJJ0155-CCBI 36.018.2

ug/LIron-57 (dissolved) -2.10SJJ0155-CCBI 36.018.2

ug/LLead-208 (dissolved) 0.0260SJJ0155-CCBI 0.1000.0513
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[Bookmark_2]Instrument Blanks SJJ0168 EPA 6020B[Bookmark]

Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/12/21 15:39Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 0.944SJJ0168-IBL1 36.018.2

ug/LIron-54 (dissolved) 0.944SJJ0168-IBL1 36.018.2

ug/LIron-57 0.759SJJ0168-IBL1 36.06.63

ug/LIron-57 (dissolved) 0.759SJJ0168-IBL1 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0168-IBL1 0.1000.0513

ug/LIron-54 (dissolved) 1.37SJJ0168-ICB1 36.018.2

ug/LIron-54 1.37SJJ0168-ICB1 36.018.2

ug/LIron-57 0.850SJJ0168-ICB1 36.06.63

ug/LIron-57 (dissolved) 0.850SJJ0168-ICB1 36.018.2

ug/LLead-208 (dissolved) 0.00700SJJ0168-ICB1 0.1000.0513

ug/LIron-54 -0.058SJJ0168-CCB1 36.018.2

ug/LIron-54 (dissolved) -0.058SJJ0168-CCB1 36.018.2

ug/LIron-57 0.763SJJ0168-CCB1 36.06.63

ug/LIron-57 (dissolved) 0.763SJJ0168-CCB1 36.018.2

ug/LLead-208 (dissolved) 0.00SJJ0168-CCB1 0.1000.0513

ug/LIron-54 (dissolved) 3.33SJJ0168-IBL2 36.018.2

ug/LIron-54 3.33SJJ0168-IBL2 36.018.2

ug/LIron-57 (dissolved) 2.44SJJ0168-IBL2 36.018.2

ug/LIron-57 2.44SJJ0168-IBL2 36.06.63

ug/LLead-208 (dissolved) 0.0320SJJ0168-IBL2 0.1000.0513

ug/LIron-54 1.48SJJ0168-IBL3 36.018.2

ug/LIron-54 (dissolved) 1.48SJJ0168-IBL3 36.018.2

ug/LIron-57 (dissolved) 1.19SJJ0168-IBL3 36.018.2

ug/LIron-57 1.19SJJ0168-IBL3 36.06.63

ug/LLead-208 (dissolved) 0.00800SJJ0168-IBL3 0.1000.0513

ug/LIron-54 (dissolved) 0.032SJJ0168-CCB2 36.018.2

ug/LIron-54 0.032SJJ0168-CCB2 36.018.2

ug/LIron-57 (dissolved) 0.792SJJ0168-CCB2 36.018.2

ug/LIron-57 0.792SJJ0168-CCB2 36.06.63

ug/LLead-208 (dissolved) 0.00300SJJ0168-CCB2 0.1000.0513

ug/LIron-54 0.782SJJ0168-IBL4 36.018.2

ug/LIron-54 (dissolved) 0.782SJJ0168-IBL4 36.018.2

ug/LIron-57 (dissolved) -1.43SJJ0168-IBL4 36.018.2

ug/LIron-57 -1.43SJJ0168-IBL4 36.06.63
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/12/21 17:58Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LLead-208 (dissolved) 0.00300SJJ0168-IBL4 0.1000.0513

ug/LIron-54 (dissolved) 0.379SJJ0168-CCB3 36.018.2

ug/LIron-54 0.379SJJ0168-CCB3 36.018.2

ug/LIron-57 (dissolved) 0.265SJJ0168-CCB3 36.018.2

ug/LIron-57 0.265SJJ0168-CCB3 36.06.63

ug/LLead-208 (dissolved) 0.00100SJJ0168-CCB3 0.1000.0513

ug/LIron-54 (dissolved) 1.03SJJ0168-IBL5 36.018.2

ug/LIron-54 1.03SJJ0168-IBL5 36.018.2

ug/LIron-57 (dissolved) -0.946SJJ0168-IBL5 36.018.2

ug/LIron-57 -0.946SJJ0168-IBL5 36.06.63

ug/LLead-208 (dissolved) 0.00400SJJ0168-IBL5 0.1000.0513

ug/LIron-54 (dissolved) 0.423SJJ0168-CCB4 36.018.2

ug/LIron-54 0.423SJJ0168-CCB4 36.018.2

ug/LIron-57 (dissolved) -1.76SJJ0168-CCB4 36.018.2

ug/LIron-57 -1.76SJJ0168-CCB4 36.06.63

ug/LLead-208 (dissolved) 0.00100SJJ0168-CCB4 0.1000.0513

ug/LIron-54 0.835SJJ0168-IBL6 36.018.2

ug/LIron-54 (dissolved) 0.835SJJ0168-IBL6 36.018.2

ug/LIron-57 -2.13SJJ0168-IBL6 36.06.63

ug/LIron-57 (dissolved) -2.13SJJ0168-IBL6 36.018.2

ug/LLead-208 (dissolved) 0.00100SJJ0168-IBL6 0.1000.0513

ug/LIron-54 (dissolved) 0.346SJJ0168-CCB5 36.018.2

ug/LIron-54 0.346SJJ0168-CCB5 36.018.2

ug/LIron-57 (dissolved) -0.410SJJ0168-CCB5 36.018.2

ug/LIron-57 -0.410SJJ0168-CCB5 36.06.63

ug/LLead-208 (dissolved) 0.00100SJJ0168-CCB5 0.1000.0513

ug/LIron-54 1.24SJJ0168-CCB6 36.018.2

ug/LIron-54 (dissolved) 1.24SJJ0168-CCB6 36.018.2

ug/LIron-57 (dissolved) 1.05SJJ0168-CCB6 36.018.2

ug/LIron-57 1.05SJJ0168-CCB6 36.06.63

ug/LLead-208 (dissolved) 0.00100SJJ0168-CCB6 0.1000.0513

ug/LIron-54 1.84SJJ0168-IBL7 36.018.2

ug/LIron-54 (dissolved) 1.84SJJ0168-IBL7 36.018.2

ug/LIron-57 12.5SJJ0168-IBL7 36.06.63
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/12/21 21:46Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-57 (dissolved) 12.5SJJ0168-IBL7 36.018.2

ug/LLead-208 (dissolved) 0.0450SJJ0168-IBL7 0.1000.0513

ug/LIron-54 1.47SJJ0168-CCB7 36.018.2

ug/LIron-54 (dissolved) 1.47SJJ0168-CCB7 36.018.2

ug/LIron-57 (dissolved) 3.60SJJ0168-CCB7 36.018.2

ug/LIron-57 3.60SJJ0168-CCB7 36.06.63

ug/LLead-208 (dissolved) 0.0260SJJ0168-CCB7 0.1000.0513

ug/LIron-54 1.28SJJ0168-IBL8 36.018.2

ug/LIron-54 (dissolved) 1.28SJJ0168-IBL8 36.018.2

ug/LIron-57 (dissolved) 4.33SJJ0168-IBL8 36.018.2

ug/LIron-57 4.33SJJ0168-IBL8 36.06.63

ug/LLead-208 (dissolved) 0.00900SJJ0168-IBL8 0.1000.0513

ug/LIron-54 0.794SJJ0168-IBL9 36.018.2

ug/LIron-54 (dissolved) 0.794SJJ0168-IBL9 36.018.2

ug/LIron-57 1.50SJJ0168-IBL9 36.06.63

ug/LIron-57 (dissolved) 1.50SJJ0168-IBL9 36.018.2

ug/LLead-208 (dissolved) 0.00300SJJ0168-IBL9 0.1000.0513

ug/LIron-54 1.73SJJ0168-CCB8 36.018.2

ug/LIron-54 (dissolved) 1.73SJJ0168-CCB8 36.018.2

ug/LIron-57 1.81SJJ0168-CCB8 36.06.63

ug/LIron-57 (dissolved) 1.81SJJ0168-CCB8 36.018.2

ug/LLead-208 (dissolved) 0.00400SJJ0168-CCB8 0.1000.0513

ug/LIron-54 (dissolved) 1.25SJJ0168-IBLA 36.018.2

ug/LIron-54 1.25SJJ0168-IBLA 36.018.2

ug/LIron-57 (dissolved) 8.67SJJ0168-IBLA 36.018.2

ug/LIron-57 8.67SJJ0168-IBLA 36.06.63

ug/LLead-208 (dissolved) 0.00200SJJ0168-IBLA 0.1000.0513

ug/LIron-54 (dissolved) 1.46SJJ0168-IBLB 36.018.2

ug/LIron-54 1.46SJJ0168-IBLB 36.018.2

ug/LIron-57 (dissolved) 1.57SJJ0168-IBLB 36.018.2

ug/LIron-57 1.57SJJ0168-IBLB 36.06.63

ug/LLead-208 (dissolved) 0.0140SJJ0168-IBLB 0.1000.0513

ug/LIron-54 1.65SJJ0168-CCB9 36.018.2

ug/LIron-54 (dissolved) 1.65SJJ0168-CCB9 36.018.2
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/13/21 00:14Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-57 1.24SJJ0168-CCB9 36.06.63

ug/LIron-57 (dissolved) 1.24SJJ0168-CCB9 36.018.2

ug/LLead-208 (dissolved) 0.00100SJJ0168-CCB9 0.1000.0513

ug/LIron-54 -0.302SJJ0168-CCBA 36.018.2

ug/LIron-54 (dissolved) -0.302SJJ0168-CCBA 36.018.2

ug/LIron-57 (dissolved) 0.477SJJ0168-CCBA 36.018.2

ug/LIron-57 0.477SJJ0168-CCBA 36.06.63

ug/LLead-208 (dissolved) -0.00200SJJ0168-CCBA 0.1000.0513

ug/LIron-54 (dissolved) 0.264SJJ0168-IBLC 36.018.2

ug/LIron-54 0.264SJJ0168-IBLC 36.018.2

ug/LIron-57 (dissolved) 0.530SJJ0168-IBLC 36.018.2

ug/LIron-57 0.530SJJ0168-IBLC 36.06.63

ug/LLead-208 (dissolved) 0.0120SJJ0168-IBLC 0.1000.0513

ug/LIron-54 (dissolved) -0.389SJJ0168-IBLD 36.018.2

ug/LIron-54 -0.389SJJ0168-IBLD 36.018.2

ug/LIron-57 (dissolved) -0.248SJJ0168-IBLD 36.018.2

ug/LIron-57 -0.248SJJ0168-IBLD 36.06.63

ug/LLead-208 (dissolved) 0.00200SJJ0168-IBLD 0.1000.0513

ug/LIron-54 (dissolved) 0.249SJJ0168-CCBB 36.018.2

ug/LIron-54 0.249SJJ0168-CCBB 36.018.2

ug/LIron-57 0.692SJJ0168-CCBB 36.06.63

ug/LIron-57 (dissolved) 0.692SJJ0168-CCBB 36.018.2

ug/LLead-208 (dissolved) -0.00200SJJ0168-CCBB 0.1000.0513

ug/LIron-54 -0.229SJJ0168-IBLE 36.018.2

ug/LIron-54 (dissolved) -0.229SJJ0168-IBLE 36.018.2

ug/LIron-57 1.31SJJ0168-IBLE 36.06.63

ug/LIron-57 (dissolved) 1.31SJJ0168-IBLE 36.018.2

ug/LLead-208 (dissolved) 0.00200SJJ0168-IBLE 0.1000.0513

ug/LIron-54 -0.173SJJ0168-IBLF 36.018.2

ug/LIron-54 (dissolved) -0.173SJJ0168-IBLF 36.018.2

ug/LIron-57 (dissolved) 0.299SJJ0168-IBLF 36.018.2

ug/LIron-57 0.299SJJ0168-IBLF 36.06.63

ug/LLead-208 (dissolved) -0.00100SJJ0168-IBLF 0.1000.0513

ug/LIron-54 (dissolved) 1.51SJJ0168-CCBC 36.018.2
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/13/21 02:48Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 1.51SJJ0168-CCBC 36.018.2

ug/LIron-57 2.90SJJ0168-CCBC 36.06.63

ug/LIron-57 (dissolved) 2.90SJJ0168-CCBC 36.018.2

ug/LLead-208 (dissolved) -0.00200SJJ0168-CCBC 0.1000.0513

ug/LIron-54 0.158SJJ0168-IBLG 36.018.2

ug/LIron-54 (dissolved) 0.158SJJ0168-IBLG 36.018.2

ug/LIron-57 (dissolved) -0.032SJJ0168-IBLG 36.018.2

ug/LIron-57 -0.032SJJ0168-IBLG 36.06.63

ug/LLead-208 (dissolved) 0.00SJJ0168-IBLG 0.1000.0513

ug/LIron-54 0.801SJJ0168-IBLH 36.018.2

ug/LIron-54 (dissolved) 0.801SJJ0168-IBLH 36.018.2

ug/LIron-57 2.57SJJ0168-IBLH 36.06.63

ug/LIron-57 (dissolved) 2.57SJJ0168-IBLH 36.018.2

ug/LLead-208 (dissolved) 0.0300SJJ0168-IBLH 0.1000.0513

ug/LIron-54 -0.715SJJ0168-CCBD 36.018.2

ug/LIron-54 (dissolved) -0.715SJJ0168-CCBD 36.018.2

ug/LIron-57 (dissolved) -0.974SJJ0168-CCBD 36.018.2

ug/LIron-57 -0.974SJJ0168-CCBD 36.06.63

ug/LLead-208 (dissolved) 0.0100SJJ0168-CCBD 0.1000.0513

ug/LIron-54 (dissolved) 0.040SJJ0168-CCBE 36.018.2

ug/LIron-54 0.040SJJ0168-CCBE 36.018.2

ug/LIron-57 (dissolved) 0.367SJJ0168-CCBE 36.018.2

ug/LIron-57 0.367SJJ0168-CCBE 36.06.63

ug/LLead-208 (dissolved) -0.00600SJJ0168-CCBE 0.1000.0513

ug/LIron-54 8.33SJJ0168-IBLI 36.018.2

ug/LIron-54 (dissolved) 8.33SJJ0168-IBLI 36.018.2

ug/LIron-57 7.50SJJ0168-IBLI 36.06.63

ug/LIron-57 (dissolved) 7.50SJJ0168-IBLI 36.018.2

ug/LLead-208 (dissolved) 0.0310SJJ0168-IBLI 0.1000.0513

ug/LIron-54 (dissolved) 0.854SJJ0168-IBLJ 36.018.2

ug/LIron-54 0.854SJJ0168-IBLJ 36.018.2

ug/LIron-57 9.31SJJ0168-IBLJ 36.06.63

ug/LIron-57 (dissolved) 9.31SJJ0168-IBLJ 36.018.2

ug/LLead-208 (dissolved) 0.0350SJJ0168-IBLJ 0.1000.0513
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/13/21 05:18Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-54 -0.281SJJ0168-CCBF 36.018.2

ug/LIron-54 (dissolved) -0.281SJJ0168-CCBF 36.018.2

ug/LIron-57 (dissolved) 0.499SJJ0168-CCBF 36.018.2

ug/LIron-57 0.499SJJ0168-CCBF 36.06.63

ug/LLead-208 (dissolved) 0.0150SJJ0168-CCBF 0.1000.0513

ug/LIron-54 (dissolved) 1.21SJJ0168-IBLK 36.018.2

ug/LIron-54 1.21SJJ0168-IBLK 36.018.2

ug/LIron-57 (dissolved) 19.2SJJ0168-IBLK 36.018.2

ug/LIron-57 19.2SJJ0168-IBLK 36.06.63

ug/LLead-208 (dissolved) 0.0530SJJ0168-IBLK 0.1000.0513

ug/LIron-54 (dissolved) 1.20SJJ0168-IBLL 36.018.2

ug/LIron-54 1.20SJJ0168-IBLL 36.018.2

ug/LIron-57 (dissolved) 17.6SJJ0168-IBLL 36.018.2

ug/LIron-57 17.6SJJ0168-IBLL 36.06.63

ug/LLead-208 (dissolved) 0.0390SJJ0168-IBLL 0.1000.0513

ug/LIron-54 1.13SJJ0168-CCBG 36.018.2

ug/LIron-54 (dissolved) 1.13SJJ0168-CCBG 36.018.2

ug/LIron-57 4.69SJJ0168-CCBG 36.06.63

ug/LIron-57 (dissolved) 4.69SJJ0168-CCBG 36.018.2

ug/LLead-208 (dissolved) 0.0260SJJ0168-CCBG 0.1000.0513

ug/LIron-54 3.45SJJ0168-IBLM 36.018.2

ug/LIron-54 (dissolved) 3.45SJJ0168-IBLM 36.018.2

ug/LIron-57 (dissolved) 17.9SJJ0168-IBLM 36.018.2

ug/LIron-57 17.9SJJ0168-IBLM 36.06.63

ug/LLead-208 (dissolved) 0.0470SJJ0168-IBLM 0.1000.0513

ug/LIron-54 1.49SJJ0168-IBLN 36.018.2

ug/LIron-54 (dissolved) 1.49SJJ0168-IBLN 36.018.2

ug/LIron-57 15.2SJJ0168-IBLN 36.06.63

ug/LIron-57 (dissolved) 15.2SJJ0168-IBLN 36.018.2

ug/LLead-208 (dissolved) 0.0230SJJ0168-IBLN 0.1000.0513

ug/LIron-54 1.28SJJ0168-CCBH 36.018.2

ug/LIron-54 (dissolved) 1.28SJJ0168-CCBH 36.018.2

ug/LIron-57 3.75SJJ0168-CCBH 36.06.63

ug/LIron-57 (dissolved) 3.75SJJ0168-CCBH 36.018.2
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/13/21 07:28Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LLead-208 (dissolved) 0.0200SJJ0168-CCBH 0.1000.0513

ug/LIron-54 0.240SJJ0168-CCBI 36.018.2

ug/LIron-54 (dissolved) 0.240SJJ0168-CCBI 36.018.2

ug/LIron-57 -1.03SJJ0168-CCBI 36.06.63

ug/LIron-57 (dissolved) -1.03SJJ0168-CCBI 36.018.2

ug/LLead-208 (dissolved) -0.0190SJJ0168-CCBI 0.1000.0513

ug/LIron-54 0.299SJJ0168-IBLO 36.018.2

ug/LIron-54 (dissolved) 0.299SJJ0168-IBLO 36.018.2

ug/LIron-57 10.8SJJ0168-IBLO 36.06.63

ug/LIron-57 (dissolved) 10.8SJJ0168-IBLO 36.018.2

ug/LLead-208 (dissolved) 0.00800SJJ0168-IBLO 0.1000.0513

ug/LIron-54 (dissolved) 7.88SJJ0168-IBLP 36.018.2

ug/LIron-54 7.88SJJ0168-IBLP 36.018.2

ug/LIron-57 (dissolved) 4.11SJJ0168-IBLP 36.018.2

ug/LIron-57 4.11SJJ0168-IBLP 36.06.63

ug/LLead-208 (dissolved) -0.0110SJJ0168-IBLP 0.1000.0513

ug/LIron-54 -1.10SJJ0168-CCBJ 36.018.2

ug/LIron-54 (dissolved) -1.10SJJ0168-CCBJ 36.018.2

ug/LIron-57 -0.222SJJ0168-CCBJ 36.06.63

ug/LIron-57 (dissolved) -0.222SJJ0168-CCBJ 36.018.2

ug/LLead-208 (dissolved) -0.0210SJJ0168-CCBJ 0.1000.0513

ug/LIron-54 -2.05SJJ0168-IBLQ 36.018.2

ug/LIron-54 (dissolved) -2.05SJJ0168-IBLQ 36.018.2

ug/LIron-57 (dissolved) -1.10SJJ0168-IBLQ 36.018.2

ug/LIron-57 -1.10SJJ0168-IBLQ 36.06.63

ug/LLead-208 (dissolved) -0.0310SJJ0168-IBLQ 0.1000.0513

ug/LIron-54 (dissolved) -0.725SJJ0168-CCBK 36.018.2

ug/LIron-54 -0.725SJJ0168-CCBK 36.018.2

ug/LIron-57 (dissolved) -2.54SJJ0168-CCBK 36.018.2

ug/LIron-57 -2.54SJJ0168-CCBK 36.06.63

ug/LLead-208 (dissolved) -0.0310SJJ0168-CCBK 0.1000.0513

ug/LIron-54 (dissolved) -1.63SJJ0168-IBLR 36.018.2

ug/LIron-54 -1.63SJJ0168-IBLR 36.018.2

ug/LIron-57 -1.24SJJ0168-IBLR 36.06.63
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Instrument ID: ICPMS1 EJ00039Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0168

EPA 6020B

GeoEngineers
:

10/13/21 10:09Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ug/LIron-57 (dissolved) -1.24SJJ0168-IBLR 36.018.2

ug/LLead-208 (dissolved) -0.0320SJJ0168-IBLR 0.1000.0513

ug/LIron-54 (dissolved) -1.27SJJ0168-CCBL 36.018.2

ug/LIron-54 -1.27SJJ0168-CCBL 36.018.2

ug/LIron-57 (dissolved) -2.31SJJ0168-CCBL 36.018.2

ug/LIron-57 -2.31SJJ0168-CCBL 36.06.63

ug/LLead-208 (dissolved) -0.0320SJJ0168-CCBL 0.1000.0513

Final Report 21I0294 10/21/2021 Page 504 of 797



ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0139 ICPMS1

EJ00031

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

CAL 0 SJJ0139-CAL1 XDT_m1211007-006 10/07/21 13:01NA

CAL 1 - LOW CHECK SJJ0139-CAL2 XDT_m1211007-007 10/07/21 13:06NA

CAL 2 SJJ0139-CAL3 XDT_m1211007-008 10/07/21 13:10NA

CAL 3 SJJ0139-CAL4 XDT_m1211007-009 10/07/21 13:14NA

CAL 4 SJJ0139-CAL5 XDT_m1211007-010 10/07/21 13:19NA

CAL 5 SJJ0139-CAL6 XDT_m1211007-011 10/07/21 13:25NA

RINSE SJJ0139-IBL1 XDT_m1211007-012 10/07/21 13:32NA

Initial Cal Check SJJ0139-ICV1 XDT_m1211007-014 10/07/21 13:38NA

Initial Cal Blank SJJ0139-ICB1 XDT_m1211007-015 10/07/21 13:45NA

Calibration Check SJJ0139-CCV1 XDT_m1211007-016 10/07/21 13:49NA

Calibration Blank SJJ0139-CCB1 XDT_m1211007-017 10/07/21 13:56NA

Instrument RL Check SJJ0139-CRL1 XDT_m1211007-018 10/07/21 14:00NA

Interference Check A SJJ0139-IFA1 XDT_m1211007-019 10/07/21 14:04NA

Interference Check B SJJ0139-IFB1 XDT_m1211007-020 10/07/21 14:09NA

LR200 SJJ0139-HCV1 XDT_m1211007-021 10/07/21 14:17NA

LR300 SJJ0139-HCV2 XDT_m1211007-022 10/07/21 14:21NA

Instrument Blank SJJ0139-IBL2 XDT_m1211007-023 10/07/21 14:28NA

Instrument Blank SJJ0139-IBL3 XDT_m1211007-024 10/07/21 14:34NA

Calibration Check SJJ0139-CCV2 XDT_m1211007-025 10/07/21 14:41NA

Calibration Blank SJJ0139-CCB2 XDT_m1211007-027 10/07/21 14:54NA

ZZZZZ 21I0261-33 XDT_m1211007-029 10/07/21 15:06Water

ZZZZZ 21I0261-35 XDT_m1211007-030 10/07/21 15:10Water

ZZZZZ 21I0261-37 XDT_m1211007-031 10/07/21 15:14Water

ZZZZZ 21I0261-39 XDT_m1211007-033 10/07/21 15:23Water

ZZZZZ 21I0261-40 XDT_m1211007-034 10/07/21 15:27Water

ZZZZZ 21I0261-41 XDT_m1211007-035 10/07/21 15:31Water

ZZZZZ 21I0261-42 XDT_m1211007-036 10/07/21 15:37Water

Instrument Blank SJJ0139-IBL4 XDT_m1211007-037 10/07/21 15:45NA

Calibration Check SJJ0139-CCV3 XDT_m1211007-038 10/07/21 15:49NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0139 ICPMS1

EJ00031

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Blank SJJ0139-CCB3 XDT_m1211007-039 10/07/21 15:56NA

ZZZZZ 21I0261-30 XDT_m1211007-040 10/07/21 16:05Water

ZZZZZ 21I0261-13 XDT_m1211007-044 10/07/21 16:22Water

ZZZZZ 21I0261-32 XDT_m1211007-045 10/07/21 16:26Water

Instrument Blank SJJ0139-IBL5 XDT_m1211007-049 10/07/21 16:48NA

Calibration Check SJJ0139-CCV4 XDT_m1211007-050 10/07/21 16:54NA

Calibration Blank SJJ0139-CCB4 XDT_m1211007-051 10/07/21 17:01NA

ZZZZZ 21I0273-02RE1 XDT_m1211007-052 10/07/21 17:07Water

ZZZZZ 21I0261-05 XDT_m1211007-053 10/07/21 17:11Water

ZZZZZ 21I0261-14 XDT_m1211007-054 10/07/21 17:15Water

ZZZZZ 21I0261-20 XDT_m1211007-055 10/07/21 17:19Water

ZZZZZ 21I0261-18 XDT_m1211007-056 10/07/21 17:24Water

ZZZZZ 21I0279-04 XDT_m1211007-057 10/07/21 17:28Water

Instrument Blank SJJ0139-IBL6 XDT_m1211007-061 10/07/21 17:46NA

Calibration Check SJJ0139-CCV5 XDT_m1211007-062 10/07/21 17:51NA

Calibration Blank SJJ0139-CCB5 XDT_m1211007-063 10/07/21 17:58NA

ZZZZZ 21I0261-38 XDT_m1211007-068 10/07/21 18:20Water

ZZZZZ 21I0261-31 XDT_m1211007-070 10/07/21 18:30Water

Instrument Blank SJJ0139-IBL7 XDT_m1211007-071 10/07/21 18:34NA

Calibration Check SJJ0139-CCV6 XDT_m1211007-072 10/07/21 18:40NA

Calibration Blank SJJ0139-CCB6 XDT_m1211007-073 10/07/21 18:47NA

Calibration Check SJJ0139-CCV7 XDT_m1211007-075 10/07/21 18:55NA

Calibration Blank SJJ0139-CCB7 XDT_m1211007-076 10/07/21 19:02NA

ZZZZZ BJJ0194-BLK1 XDT_m1211007-079 10/07/21 19:15Water

ZZZZZ BJJ0194-BS1 XDT_m1211007-080 10/07/21 19:19Water

Instrument Blank SJJ0139-IBL8 XDT_m1211007-086 10/07/21 19:54NA

Calibration Check SJJ0139-CCV8 XDT_m1211007-087 10/07/21 19:59NA

Calibration Blank SJJ0139-CCB8 XDT_m1211007-088 10/07/21 20:06NA

ZZZZZ 21I0325-01 XDT_m1211007-091 10/07/21 20:18Solid
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0139 ICPMS1

EJ00031

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

ZZZZZ 21I0325-01 XDT_m1211007-091 10/07/21 20:18Solid

ZZZZZ 21I0325-01 XDT_m1211007-091 10/07/21 20:18Solid

ZZZZZ 21I0325-02 XDT_m1211007-092 10/07/21 20:22Solid

ZZZZZ 21I0325-02 XDT_m1211007-092 10/07/21 20:22Solid

ZZZZZ 21I0325-03 XDT_m1211007-093 10/07/21 20:26Solid

ZZZZZ 21I0325-03 XDT_m1211007-093 10/07/21 20:26Solid

ZZZZZ 21I0325-04 XDT_m1211007-094 10/07/21 20:30Solid

ZZZZZ 21I0325-04 XDT_m1211007-094 10/07/21 20:30Solid

ZZZZZ 21I0325-04 XDT_m1211007-094 10/07/21 20:30Solid

ZZZZZ 21I0325-05 XDT_m1211007-095 10/07/21 20:34Solid

ZZZZZ 21I0325-05 XDT_m1211007-095 10/07/21 20:34Solid

ZZZZZ 21I0325-05 XDT_m1211007-095 10/07/21 20:34Solid

ZZZZZ 21I0325-06 XDT_m1211007-096 10/07/21 20:39Solid

ZZZZZ 21I0325-06 XDT_m1211007-096 10/07/21 20:39Solid

ZZZZZ 21I0325-06 XDT_m1211007-096 10/07/21 20:39Solid

ZZZZZ 21I0325-07 XDT_m1211007-097 10/07/21 20:43Solid

Instrument Blank SJJ0139-IBL9 XDT_m1211007-098 10/07/21 20:49NA

Calibration Check SJJ0139-CCV9 XDT_m1211007-099 10/07/21 20:53NA

Calibration Blank SJJ0139-CCB9 XDT_m1211007-100 10/07/21 21:00NA

ZZZZZ 21I0325-08 XDT_m1211007-101 10/07/21 21:04Solid

ZZZZZ 21I0325-09 XDT_m1211007-102 10/07/21 21:09Solid

ZZZZZ 21I0325-09 XDT_m1211007-102 10/07/21 21:09Solid

ZZZZZ 21I0325-10 XDT_m1211007-103 10/07/21 21:13Solid

ZZZZZ 21I0325-10 XDT_m1211007-103 10/07/21 21:13Solid

ZZZZZ 21I0325-11 XDT_m1211007-104 10/07/21 21:17Solid

ZZZZZ 21I0325-12 XDT_m1211007-105 10/07/21 21:21Solid

ZZZZZ 21I0325-12 XDT_m1211007-105 10/07/21 21:21Solid

ZZZZZ 21I0325-13 XDT_m1211007-106 10/07/21 21:25Solid

ZZZZZ 21I0325-13 XDT_m1211007-106 10/07/21 21:25Solid

Final Report 21I0294 10/21/2021 Page 507 of 797



ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0139 ICPMS1

EJ00031

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

ZZZZZ 21I0325-13 XDT_m1211007-106 10/07/21 21:25Solid

Instrument Blank SJJ0139-IBLA XDT_m1211007-110 10/07/21 21:47NA

Calibration Check SJJ0139-CCVA XDT_m1211007-111 10/07/21 21:52NA

Calibration Blank SJJ0139-CCBA XDT_m1211007-112 10/07/21 21:59NA

Blank BJJ0158-BLK1 XDT_m1211007-116 10/07/21 22:15Water

LCS BJJ0158-BS1 XDT_m1211007-117 10/07/21 22:19Water

ZZZZZ 21I0325-14 XDT_m1211007-120 10/07/21 22:33Solid

ZZZZZ 21I0325-14 XDT_m1211007-120 10/07/21 22:33Solid

ZZZZZ 21I0325-14 XDT_m1211007-120 10/07/21 22:33Solid

ZZZZZ 21I0325-15 XDT_m1211007-121 10/07/21 22:37Solid

ZZZZZ 21I0325-15 XDT_m1211007-121 10/07/21 22:37Solid

Instrument Blank SJJ0139-IBLB XDT_m1211007-122 10/07/21 22:43NA

Calibration Check SJJ0139-CCVB XDT_m1211007-123 10/07/21 22:47NA

Calibration Blank SJJ0139-CCBB XDT_m1211007-124 10/07/21 22:54NA

Instrument Blank SJJ0139-IBLC XDT_m1211007-134 10/07/21 23:42NA

Calibration Check SJJ0139-CCVC XDT_m1211007-135 10/07/21 23:46NA

Calibration Blank SJJ0139-CCBC XDT_m1211007-136 10/07/21 23:53NA

Calibration Check SJJ0139-CCVD XDT_m1211007-138 10/08/21 00:01NA

Calibration Blank SJJ0139-CCBD XDT_m1211007-139 10/08/21 00:08NA

Instrument Blank SJJ0139-IBLD XDT_m1211007-149 10/08/21 00:55NA

Calibration Check SJJ0139-CCVE XDT_m1211007-150 10/08/21 00:59NA

Calibration Blank SJJ0139-CCBE XDT_m1211007-151 10/08/21 01:06NA

ZZZZZ 21I0408-01 XDT_m1211007-158 10/08/21 01:36Water

ZZZZZ 21I0408-01 XDT_m1211007-158 10/08/21 01:36Water

Instrument Blank SJJ0139-IBLE XDT_m1211007-161 10/08/21 01:53NA

Calibration Check SJJ0139-CCVF XDT_m1211007-162 10/08/21 01:58NA

Calibration Blank SJJ0139-CCBF XDT_m1211007-163 10/08/21 02:05NA

ZZZZZ 21I0273-01 XDT_m1211007-165 10/08/21 02:13Water

ZZZZZ 21I0273-01 XDT_m1211007-165 10/08/21 02:13Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0139 ICPMS1

EJ00031

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

ZZZZZ 21I0273-03 XDT_m1211007-166 10/08/21 02:18Water

ZZZZZ 21I0273-02 XDT_m1211007-167 10/08/21 02:22Water

ZZZZZ 21I0273-02 XDT_m1211007-167 10/08/21 02:22Water

Instrument Blank SJJ0139-IBLF XDT_m1211007-168 10/08/21 02:28NA

Instrument Blank SJJ0139-IBLG XDT_m1211007-173 10/08/21 02:54NA

Calibration Check SJJ0139-CCVG XDT_m1211007-174 10/08/21 02:58NA

Calibration Blank SJJ0139-CCBG XDT_m1211007-175 10/08/21 03:05NA

Calibration Check SJJ0139-CCVH XDT_m1211007-177 10/08/21 03:14NA

Calibration Blank SJJ0139-CCBH XDT_m1211007-178 10/08/21 03:20NA

Instrument Blank SJJ0139-IBLH XDT_m1211007-184 10/08/21 03:48NA

MW-28_092021 21I0294-01 XDT_m1211007-185 10/08/21 03:52Water

MW-24_092021 21I0294-03 XDT_m1211007-186 10/08/21 03:57Water

Instrument Blank SJJ0139-IBLI XDT_m1211007-188 10/08/21 04:10NA

Calibration Check SJJ0139-CCVI XDT_m1211007-189 10/08/21 04:15NA

Calibration Blank SJJ0139-CCBI XDT_m1211007-190 10/08/21 04:21NA

ZZZZZ 21I0320-01 XDT_m1211007-194 10/08/21 04:38Water

ZZZZZ 21I0320-03 XDT_m1211007-195 10/08/21 04:42Water

Instrument Blank SJJ0139-IBLJ XDT_m1211007-200 10/08/21 05:08NA

Calibration Check SJJ0139-CCVJ XDT_m1211007-201 10/08/21 05:12NA

Calibration Blank SJJ0139-CCBJ XDT_m1211007-202 10/08/21 05:19NA

ZZZZZ 21I0320-19 XDT_m1211007-209 10/08/21 05:50Water

Instrument Blank SJJ0139-IBLK XDT_m1211007-210 10/08/21 05:57NA

Calibration Check SJJ0139-CCVK XDT_m1211007-211 10/08/21 06:02NA

Calibration Blank SJJ0139-CCBK XDT_m1211007-212 10/08/21 06:09NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0155 ICPMS1

EJ00033

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

CAL 0 SJJ0155-CAL1 XDT_m1211011-006 10/11/21 13:20NA

CAL 1 - LOW CHECK SJJ0155-CAL2 XDT_m1211011-007 10/11/21 13:25NA

CAL 2 SJJ0155-CAL3 XDT_m1211011-008 10/11/21 13:30NA

CAL 3 SJJ0155-CAL4 XDT_m1211011-009 10/11/21 13:35NA

CAL 4 SJJ0155-CAL5 XDT_m1211011-010 10/11/21 13:40NA

CAL 5 SJJ0155-CAL6 XDT_m1211011-011 10/11/21 13:47NA

RINSE SJJ0155-IBL1 XDT_m1211011-012 10/11/21 13:54NA

Initial Cal Check SJJ0155-ICV1 XDT_m1211011-017 10/11/21 14:23NA

Initial Cal Blank SJJ0155-ICB1 XDT_m1211011-018 10/11/21 14:31NA

Calibration Check SJJ0155-CCV1 XDT_m1211011-019 10/11/21 14:36NA

Calibration Blank SJJ0155-CCB1 XDT_m1211011-020 10/11/21 14:44NA

Instrument RL Check SJJ0155-CRL1 XDT_m1211011-021 10/11/21 14:48NA

Interference Check A SJJ0155-IFA1 XDT_m1211011-022 10/11/21 14:56NA

Interference Check B SJJ0155-IFB1 XDT_m1211011-023 10/11/21 15:00NA

LR300 SJJ0155-HCV2 XDT_m1211011-025 10/11/21 15:10NA

Instrument Blank SJJ0155-IBL2 XDT_m1211011-026 10/11/21 15:17NA

LR200 SJJ0155-HCV1 XDT_m1211011-027 10/11/21 15:24NA

Instrument Blank SJJ0155-IBL3 XDT_m1211011-028 10/11/21 15:29NA

Instrument Blank SJJ0155-IBL4 XDT_m1211011-029 10/11/21 15:35NA

Calibration Check SJJ0155-CCV2 XDT_m1211011-030 10/11/21 15:41NA

Calibration Blank SJJ0155-CCB2 XDT_m1211011-031 10/11/21 15:48NA

ZZZZZ 21J0025-01 XDT_m1211011-038 10/11/21 16:29Water

ZZZZZ 21J0025-01 XDT_m1211011-038 10/11/21 16:29Water

ZZZZZ 21J0025-01 XDT_m1211011-038 10/11/21 16:29Water

ZZZZZ 21J0025-01 XDT_m1211011-038 10/11/21 16:29Water

Instrument Blank SJJ0155-IBL5 XDT_m1211011-041 10/11/21 16:49NA

Calibration Check SJJ0155-CCV3 XDT_m1211011-042 10/11/21 16:55NA

Calibration Blank SJJ0155-CCB3 XDT_m1211011-043 10/11/21 17:04NA

Calibration Check SJJ0155-CCV4 XDT_m1211011-045 10/11/21 17:14NA
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Calibration Blank SJJ0155-CCB4 XDT_m1211011-046 10/11/21 17:21NA

Instrument Blank SJJ0155-IBL6 XDT_m1211011-055 10/11/21 18:17NA

Calibration Check SJJ0155-CCV5 XDT_m1211011-056 10/11/21 18:22NA

Calibration Blank SJJ0155-CCB5 XDT_m1211011-057 10/11/21 18:29NA

Instrument Blank SJJ0155-IBL7 XDT_m1211011-067 10/11/21 19:25NA

Calibration Check SJJ0155-CCV6 XDT_m1211011-068 10/11/21 19:31NA

Calibration Blank SJJ0155-CCB6 XDT_m1211011-070 10/11/21 19:44NA

Instrument Blank SJJ0155-IBL8 XDT_m1211011-080 10/11/21 20:37NA

Calibration Check SJJ0155-CCV7 XDT_m1211011-081 10/11/21 20:42NA

Calibration Blank SJJ0155-CCB7 XDT_m1211011-082 10/11/21 20:49NA

Calibration Check SJJ0155-CCV9 XDT_m1211011-093 10/11/21 23:54NA

Calibration Blank SJJ0155-CCB9 XDT_m1211011-094 10/12/21 00:01NA

Blank BJJ0192-BLK1 XDT_m1211011-095 10/12/21 00:05Water

LCS BJJ0192-BS1 XDT_m1211011-096 10/12/21 00:09Water

ZZZZZ 21I0287-16 XDT_m1211011-100 10/12/21 00:28Water

Instrument Blank SJJ0155-IBLA XDT_m1211011-104 10/12/21 00:47NA

Calibration Check SJJ0155-CCVA XDT_m1211011-105 10/12/21 00:53NA

Calibration Blank SJJ0155-CCBA XDT_m1211011-106 10/12/21 01:00NA

Instrument Blank SJJ0155-IBLB XDT_m1211011-116 10/12/21 01:53NA

Calibration Check SJJ0155-CCVB XDT_m1211011-117 10/12/21 01:58NA

Calibration Blank SJJ0155-CCBB XDT_m1211011-118 10/12/21 02:05NA

Instrument Blank SJJ0155-IBLC XDT_m1211011-128 10/12/21 02:52NA

Calibration Check SJJ0155-CCVC XDT_m1211011-129 10/12/21 02:58NA

Calibration Blank SJJ0155-CCBC XDT_m1211011-130 10/12/21 03:06NA

Instrument Blank SJJ0155-IBLD XDT_m1211011-140 10/12/21 03:53NA

Calibration Check SJJ0155-CCVD XDT_m1211011-141 10/12/21 03:59NA

Calibration Blank SJJ0155-CCBD XDT_m1211011-142 10/12/21 04:07NA

Calibration Check SJJ0155-CCVE XDT_m1211011-144 10/12/21 04:16NA

Calibration Blank SJJ0155-CCBE XDT_m1211011-145 10/12/21 04:24NA
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Instrument Blank SJJ0155-IBLE XDT_m1211011-147 10/12/21 04:33NA

ZZZZZ 21I0335-01 XDT_m1211011-148 10/12/21 04:38Water

ZZZZZ 21I0335-03 XDT_m1211011-149 10/12/21 04:42Water

ZZZZZ 21I0335-05 XDT_m1211011-150 10/12/21 04:47Water

Instrument Blank SJJ0155-IBLF XDT_m1211011-155 10/12/21 05:11NA

Calibration Check SJJ0155-CCVF XDT_m1211011-156 10/12/21 05:17NA

Calibration Blank SJJ0155-CCBF XDT_m1211011-157 10/12/21 05:24NA

Instrument Blank SJJ0155-IBLG XDT_m1211011-160 10/12/21 05:38NA

ZZZZZ 21I0331-01 XDT_m1211011-163 10/12/21 05:52Water

ZZZZZ 21I0331-01 XDT_m1211011-163 10/12/21 05:52Water

Instrument Blank SJJ0155-IBLH XDT_m1211011-167 10/12/21 06:11NA

Calibration Check SJJ0155-CCVG XDT_m1211011-168 10/12/21 06:17NA

Calibration Blank SJJ0155-CCBG XDT_m1211011-169 10/12/21 06:25NA

Instrument Blank SJJ0155-IBLI XDT_m1211011-176 10/12/21 06:58NA

ZZZZZ 21I0326-01 XDT_m1211011-177 10/12/21 07:03Water

ZZZZZ 21I0326-03 XDT_m1211011-178 10/12/21 07:07Water

Instrument Blank SJJ0155-IBLJ XDT_m1211011-179 10/12/21 07:12NA

Calibration Check SJJ0155-CCVH XDT_m1211011-180 10/12/21 07:18NA

Calibration Blank SJJ0155-CCBH XDT_m1211011-181 10/12/21 07:25NA

ZZZZZ 21I0326-02 XDT_m1211011-182 10/12/21 07:30Water

ZZZZZ 21I0326-04 XDT_m1211011-183 10/12/21 07:35Water

ZZZZZ 21I0326-05 XDT_m1211011-184 10/12/21 07:39Water

ZZZZZ 21I0326-06 XDT_m1211011-185 10/12/21 07:44Water

Instrument Blank SJJ0155-IBLK XDT_m1211011-186 10/12/21 07:49NA

Instrument Blank SJJ0155-IBLL XDT_m1211011-189 10/12/21 08:03NA

Calibration Check SJJ0155-CCVI XDT_m1211011-190 10/12/21 08:08NA

Calibration Blank SJJ0155-CCBI XDT_m1211011-191 10/12/21 08:15NA
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CAL 0 SJJ0168-CAL1 XDT_m1211012-015 10/12/21 15:04NA

CAL 0 SJJ0168-CAL1 XDT_m1211012-015 10/12/21 15:04NA

CAL 1 - LOW CHECK SJJ0168-CAL2 XDT_m1211012-016 10/12/21 15:09NA

CAL 1 - LOW CHECK SJJ0168-CAL2 XDT_m1211012-016 10/12/21 15:09NA

CAL 2 SJJ0168-CAL3 XDT_m1211012-017 10/12/21 15:14NA

CAL 2 SJJ0168-CAL3 XDT_m1211012-017 10/12/21 15:14NA

CAL 3 SJJ0168-CAL4 XDT_m1211012-018 10/12/21 15:19NA

CAL 3 SJJ0168-CAL4 XDT_m1211012-018 10/12/21 15:19NA

CAL 4 SJJ0168-CAL5 XDT_m1211012-019 10/12/21 15:24NA

CAL 4 SJJ0168-CAL5 XDT_m1211012-019 10/12/21 15:24NA

CAL 5 SJJ0168-CAL6 XDT_m1211012-020 10/12/21 15:31NA

CAL 5 SJJ0168-CAL6 XDT_m1211012-020 10/12/21 15:31NA

RINSE SJJ0168-IBL1 XDT_m1211012-021 10/12/21 15:39NA

RINSE SJJ0168-IBL1 XDT_m1211012-021 10/12/21 15:39NA

Initial Cal Check SJJ0168-ICV1 XDT_m1211012-023 10/12/21 15:45NA

Initial Cal Check SJJ0168-ICV1 XDT_m1211012-023 10/12/21 15:45NA

Initial Cal Blank SJJ0168-ICB1 XDT_m1211012-024 10/12/21 15:53NA

Initial Cal Blank SJJ0168-ICB1 XDT_m1211012-024 10/12/21 15:53NA

Calibration Check SJJ0168-CCV1 XDT_m1211012-025 10/12/21 15:58NA

Calibration Check SJJ0168-CCV1 XDT_m1211012-025 10/12/21 15:58NA

Calibration Blank SJJ0168-CCB1 XDT_m1211012-026 10/12/21 16:06NA

Calibration Blank SJJ0168-CCB1 XDT_m1211012-026 10/12/21 16:06NA

Instrument RL Check SJJ0168-CRL1 XDT_m1211012-027 10/12/21 16:13NA

Instrument RL Check SJJ0168-CRL1 XDT_m1211012-027 10/12/21 16:13NA

Interference Check A SJJ0168-IFA1 XDT_m1211012-028 10/12/21 16:19NA

Interference Check A SJJ0168-IFA1 XDT_m1211012-028 10/12/21 16:19NA

Interference Check B SJJ0168-IFB1 XDT_m1211012-029 10/12/21 16:23NA

Interference Check B SJJ0168-IFB1 XDT_m1211012-029 10/12/21 16:23NA

LR200 SJJ0168-HCV1 XDT_m1211012-030 10/12/21 16:29NA
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LR200 SJJ0168-HCV1 XDT_m1211012-030 10/12/21 16:29NA

LR300 SJJ0168-HCV2 XDT_m1211012-031 10/12/21 16:34NA

LR300 SJJ0168-HCV2 XDT_m1211012-031 10/12/21 16:34NA

Instrument Blank SJJ0168-IBL2 XDT_m1211012-032 10/12/21 16:41NA

Instrument Blank SJJ0168-IBL2 XDT_m1211012-032 10/12/21 16:41NA

Instrument Blank SJJ0168-IBL3 XDT_m1211012-033 10/12/21 16:48NA

Instrument Blank SJJ0168-IBL3 XDT_m1211012-033 10/12/21 16:48NA

Calibration Check SJJ0168-CCV2 XDT_m1211012-034 10/12/21 16:55NA

Calibration Check SJJ0168-CCV2 XDT_m1211012-034 10/12/21 16:55NA

Calibration Blank SJJ0168-CCB2 XDT_m1211012-035 10/12/21 17:02NA

Calibration Blank SJJ0168-CCB2 XDT_m1211012-035 10/12/21 17:02NA

ZZZZZ 21I0287-22 XDT_m1211012-038 10/12/21 17:18Water

ZZZZZ 21I0287-22 XDT_m1211012-038 10/12/21 17:18Water

ZZZZZ 21I0287-22 XDT_m1211012-038 10/12/21 17:18Water

ZZZZZ 21I0287-22 XDT_m1211012-038 10/12/21 17:18Water

ZZZZZ 21I0287-30 XDT_m1211012-039 10/12/21 17:23Water

ZZZZZ 21I0287-30 XDT_m1211012-039 10/12/21 17:23Water

ZZZZZ 21I0287-30 XDT_m1211012-039 10/12/21 17:23Water

ZZZZZ 21I0287-28 XDT_m1211012-040 10/12/21 17:29Water

ZZZZZ 21I0287-28 XDT_m1211012-040 10/12/21 17:29Water

ZZZZZ 21I0287-28 XDT_m1211012-040 10/12/21 17:29Water

ZZZZZ 21I0287-16 XDT_m1211012-041 10/12/21 17:34Water

ZZZZZ 21I0287-16 XDT_m1211012-041 10/12/21 17:34Water

Instrument Blank SJJ0168-IBL4 XDT_m1211012-045 10/12/21 17:58NA

Instrument Blank SJJ0168-IBL4 XDT_m1211012-045 10/12/21 17:58NA

Calibration Check SJJ0168-CCV3 XDT_m1211012-046 10/12/21 18:03NA

Calibration Check SJJ0168-CCV3 XDT_m1211012-046 10/12/21 18:03NA

Calibration Blank SJJ0168-CCB3 XDT_m1211012-047 10/12/21 18:11NA

Calibration Blank SJJ0168-CCB3 XDT_m1211012-047 10/12/21 18:11NA
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ZZZZZ 21I0287-28RE1 XDT_m1211012-056 10/12/21 18:59Water

ZZZZZ 21I0287-28RE1 XDT_m1211012-056 10/12/21 18:59Water

Instrument Blank SJJ0168-IBL5 XDT_m1211012-057 10/12/21 19:07NA

Instrument Blank SJJ0168-IBL5 XDT_m1211012-057 10/12/21 19:07NA

Calibration Check SJJ0168-CCV4 XDT_m1211012-058 10/12/21 19:12NA

Calibration Check SJJ0168-CCV4 XDT_m1211012-058 10/12/21 19:12NA

Calibration Blank SJJ0168-CCB4 XDT_m1211012-059 10/12/21 19:20NA

Calibration Blank SJJ0168-CCB4 XDT_m1211012-059 10/12/21 19:20NA

Instrument Blank SJJ0168-IBL6 XDT_m1211012-069 10/12/21 20:21NA

Instrument Blank SJJ0168-IBL6 XDT_m1211012-069 10/12/21 20:21NA

Calibration Check SJJ0168-CCV5 XDT_m1211012-070 10/12/21 20:26NA

Calibration Check SJJ0168-CCV5 XDT_m1211012-070 10/12/21 20:26NA

Calibration Blank SJJ0168-CCB5 XDT_m1211012-071 10/12/21 20:34NA

Calibration Blank SJJ0168-CCB5 XDT_m1211012-071 10/12/21 20:34NA

Calibration Check SJJ0168-CCV6 XDT_m1211012-073 10/12/21 20:45NA

Calibration Check SJJ0168-CCV6 XDT_m1211012-073 10/12/21 20:45NA

Calibration Blank SJJ0168-CCB6 XDT_m1211012-074 10/12/21 20:52NA

Calibration Blank SJJ0168-CCB6 XDT_m1211012-074 10/12/21 20:52NA

ZZZZZ 21I0320-11 XDT_m1211012-080 10/12/21 21:21Water

Instrument Blank SJJ0168-IBL7 XDT_m1211012-084 10/12/21 21:46NA

Instrument Blank SJJ0168-IBL7 XDT_m1211012-084 10/12/21 21:46NA

Calibration Check SJJ0168-CCV7 XDT_m1211012-085 10/12/21 21:51NA

Calibration Check SJJ0168-CCV7 XDT_m1211012-085 10/12/21 21:51NA

Calibration Blank SJJ0168-CCB7 XDT_m1211012-086 10/12/21 21:58NA

Calibration Blank SJJ0168-CCB7 XDT_m1211012-086 10/12/21 21:58NA

Instrument Blank SJJ0168-IBL8 XDT_m1211012-091 10/12/21 22:22NA

Instrument Blank SJJ0168-IBL8 XDT_m1211012-091 10/12/21 22:22NA

Instrument Blank SJJ0168-IBL9 XDT_m1211012-096 10/12/21 22:51NA

Instrument Blank SJJ0168-IBL9 XDT_m1211012-096 10/12/21 22:51NA
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Calibration Check SJJ0168-CCV8 XDT_m1211012-097 10/12/21 22:56NA

Calibration Check SJJ0168-CCV8 XDT_m1211012-097 10/12/21 22:56NA

Calibration Blank SJJ0168-CCB8 XDT_m1211012-098 10/12/21 23:03NA

Calibration Blank SJJ0168-CCB8 XDT_m1211012-098 10/12/21 23:03NA

Instrument Blank SJJ0168-IBLA XDT_m1211012-102 10/12/21 23:26NA

Instrument Blank SJJ0168-IBLA XDT_m1211012-102 10/12/21 23:26NA

ZZZZZ 21I0331-02 XDT_m1211012-103 10/12/21 23:31Water

ZZZZZ 21I0331-02 XDT_m1211012-103 10/12/21 23:31Water

ZZZZZ 21I0331-01 XDT_m1211012-104 10/12/21 23:36Water

ZZZZZ 21I0331-01 XDT_m1211012-104 10/12/21 23:36Water

ZZZZZ 21I0331-01 XDT_m1211012-104 10/12/21 23:36Water

Instrument Blank SJJ0168-IBLB XDT_m1211012-108 10/13/21 00:01NA

Instrument Blank SJJ0168-IBLB XDT_m1211012-108 10/13/21 00:01NA

Calibration Check SJJ0168-CCV9 XDT_m1211012-109 10/13/21 00:07NA

Calibration Check SJJ0168-CCV9 XDT_m1211012-109 10/13/21 00:07NA

Calibration Blank SJJ0168-CCB9 XDT_m1211012-110 10/13/21 00:14NA

Calibration Blank SJJ0168-CCB9 XDT_m1211012-110 10/13/21 00:14NA

Calibration Check SJJ0168-CCVA XDT_m1211012-112 10/13/21 00:23NA

Calibration Check SJJ0168-CCVA XDT_m1211012-112 10/13/21 00:23NA

Calibration Blank SJJ0168-CCBA XDT_m1211012-113 10/13/21 00:31NA

Calibration Blank SJJ0168-CCBA XDT_m1211012-113 10/13/21 00:31NA

Instrument Blank SJJ0168-IBLC XDT_m1211012-118 10/13/21 00:59NA

Instrument Blank SJJ0168-IBLC XDT_m1211012-118 10/13/21 00:59NA

ZZZZZ 21I0331-01RE1 XDT_m1211012-119 10/13/21 01:04Water

Instrument Blank SJJ0168-IBLD XDT_m1211012-123 10/13/21 01:27NA

Instrument Blank SJJ0168-IBLD XDT_m1211012-123 10/13/21 01:27NA

Calibration Check SJJ0168-CCVB XDT_m1211012-124 10/13/21 01:32NA

Calibration Check SJJ0168-CCVB XDT_m1211012-124 10/13/21 01:32NA

Calibration Blank SJJ0168-CCBB XDT_m1211012-125 10/13/21 01:39NA
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Calibration Blank SJJ0168-CCBB XDT_m1211012-125 10/13/21 01:39NA

Instrument Blank SJJ0168-IBLE XDT_m1211012-130 10/13/21 02:07NA

Instrument Blank SJJ0168-IBLE XDT_m1211012-130 10/13/21 02:07NA

Instrument Blank SJJ0168-IBLF XDT_m1211012-135 10/13/21 02:36NA

Instrument Blank SJJ0168-IBLF XDT_m1211012-135 10/13/21 02:36NA

Calibration Check SJJ0168-CCVC XDT_m1211012-136 10/13/21 02:41NA

Calibration Check SJJ0168-CCVC XDT_m1211012-136 10/13/21 02:41NA

Calibration Blank SJJ0168-CCBC XDT_m1211012-137 10/13/21 02:48NA

Calibration Blank SJJ0168-CCBC XDT_m1211012-137 10/13/21 02:48NA

MW-28_092021 21I0294-02 XDT_m1211012-138 10/13/21 02:52Water

MW-28_092021 21I0294-02 XDT_m1211012-138 10/13/21 02:52Water

MW-28_092021 BJJ0192-DUP3 XDT_m1211012-139 10/13/21 02:57Water

MW-28_092021 BJJ0192-DUP3 XDT_m1211012-139 10/13/21 02:57Water

MW-28_092021 BJJ0192-MS3 XDT_m1211012-140 10/13/21 03:02Water

MW-28_092021 BJJ0192-MS3 XDT_m1211012-140 10/13/21 03:02Water

MW-28_092021 BJJ0192-MSD3 XDT_m1211012-141 10/13/21 03:08Water

MW-28_092021 BJJ0192-MSD3 XDT_m1211012-141 10/13/21 03:08Water

Instrument Blank SJJ0168-IBLG XDT_m1211012-142 10/13/21 03:16NA

Instrument Blank SJJ0168-IBLG XDT_m1211012-142 10/13/21 03:16NA

ZZZZZ 21I0326-02 XDT_m1211012-143 10/13/21 03:21Water

ZZZZZ 21I0326-02 XDT_m1211012-143 10/13/21 03:21Water

ZZZZZ 21I0326-02 XDT_m1211012-143 10/13/21 03:21Water

ZZZZZ 21I0326-04 XDT_m1211012-144 10/13/21 03:26Water

ZZZZZ 21I0326-04 XDT_m1211012-144 10/13/21 03:26Water

ZZZZZ 21I0326-04 XDT_m1211012-144 10/13/21 03:26Water

ZZZZZ 21I0326-05 XDT_m1211012-145 10/13/21 03:31Water

ZZZZZ 21I0326-05 XDT_m1211012-145 10/13/21 03:31Water

ZZZZZ 21I0326-05 XDT_m1211012-145 10/13/21 03:31Water

ZZZZZ 21I0326-06 XDT_m1211012-146 10/13/21 03:37Water
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ZZZZZ 21I0326-06 XDT_m1211012-146 10/13/21 03:37Water

ZZZZZ 21I0326-06 XDT_m1211012-146 10/13/21 03:37Water

Instrument Blank SJJ0168-IBLH XDT_m1211012-147 10/13/21 03:44NA

Instrument Blank SJJ0168-IBLH XDT_m1211012-147 10/13/21 03:44NA

Calibration Check SJJ0168-CCVD XDT_m1211012-148 10/13/21 03:49NA

Calibration Check SJJ0168-CCVD XDT_m1211012-148 10/13/21 03:49NA

Calibration Blank SJJ0168-CCBD XDT_m1211012-149 10/13/21 03:57NA

Calibration Blank SJJ0168-CCBD XDT_m1211012-149 10/13/21 03:57NA

Calibration Check SJJ0168-CCVE XDT_m1211012-151 10/13/21 04:06NA

Calibration Check SJJ0168-CCVE XDT_m1211012-151 10/13/21 04:06NA

Calibration Blank SJJ0168-CCBE XDT_m1211012-152 10/13/21 04:13NA

Calibration Blank SJJ0168-CCBE XDT_m1211012-152 10/13/21 04:13NA

MW-24_092021 21I0294-04 XDT_m1211012-153 10/13/21 04:18Water

MW-24_092021 21I0294-04 XDT_m1211012-153 10/13/21 04:18Water

MW-60_092021 21I0294-05 XDT_m1211012-154 10/13/21 04:22Water

ZZZZZ 21I0326-01 XDT_m1211012-155 10/13/21 04:27Water

ZZZZZ 21I0326-01 XDT_m1211012-155 10/13/21 04:27Water

ZZZZZ 21I0326-01 XDT_m1211012-155 10/13/21 04:27Water

ZZZZZ 21I0326-03 XDT_m1211012-156 10/13/21 04:32Water

ZZZZZ 21I0326-03 XDT_m1211012-156 10/13/21 04:32Water

ZZZZZ 21I0326-03 XDT_m1211012-156 10/13/21 04:32Water

Instrument Blank SJJ0168-IBLI XDT_m1211012-157 10/13/21 04:38NA

Instrument Blank SJJ0168-IBLI XDT_m1211012-157 10/13/21 04:38NA

ZZZZZ 21I0320-02 XDT_m1211012-158 10/13/21 04:43Water

ZZZZZ 21I0320-02 XDT_m1211012-158 10/13/21 04:43Water

ZZZZZ 21I0320-04 XDT_m1211012-159 10/13/21 04:47Water

ZZZZZ 21I0320-04 XDT_m1211012-159 10/13/21 04:47Water

ZZZZZ 21I0320-20 XDT_m1211012-160 10/13/21 04:52Water

ZZZZZ 21I0320-20 XDT_m1211012-160 10/13/21 04:52Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

ZZZZZ 21I0320-05 XDT_m1211012-161 10/13/21 04:58Water

Instrument Blank SJJ0168-IBLJ XDT_m1211012-162 10/13/21 05:06NA

Instrument Blank SJJ0168-IBLJ XDT_m1211012-162 10/13/21 05:06NA

Calibration Check SJJ0168-CCVF XDT_m1211012-163 10/13/21 05:11NA

Calibration Check SJJ0168-CCVF XDT_m1211012-163 10/13/21 05:11NA

Calibration Blank SJJ0168-CCBF XDT_m1211012-164 10/13/21 05:18NA

Calibration Blank SJJ0168-CCBF XDT_m1211012-164 10/13/21 05:18NA

MW-60_092021 21I0294-06 XDT_m1211012-165 10/13/21 05:23Water

MW-60_092021 21I0294-06 XDT_m1211012-165 10/13/21 05:23Water

MW-55_092021 21I0294-07 XDT_m1211012-166 10/13/21 05:27Water

MW-55_092021 21I0294-08 XDT_m1211012-167 10/13/21 05:32Water

MW-55_092021 21I0294-08 XDT_m1211012-167 10/13/21 05:32Water

MW-42_092021 21I0294-09 XDT_m1211012-168 10/13/21 05:37Water

Instrument Blank SJJ0168-IBLK XDT_m1211012-169 10/13/21 05:43NA

Instrument Blank SJJ0168-IBLK XDT_m1211012-169 10/13/21 05:43NA

MW-42_092021 21I0294-10 XDT_m1211012-170 10/13/21 05:48Water

MW-42_092021 21I0294-10 XDT_m1211012-170 10/13/21 05:48Water

MW-54_092021 21I0294-11 XDT_m1211012-171 10/13/21 05:52Water

MW-54_092021 21I0294-12 XDT_m1211012-172 10/13/21 05:57Water

MW-54_092021 21I0294-12 XDT_m1211012-172 10/13/21 05:57Water

ZZZZZ 21I0320-06 XDT_m1211012-173 10/13/21 06:03Water

ZZZZZ 21I0320-06 XDT_m1211012-173 10/13/21 06:03Water

Instrument Blank SJJ0168-IBLL XDT_m1211012-174 10/13/21 06:11NA

Instrument Blank SJJ0168-IBLL XDT_m1211012-174 10/13/21 06:11NA

Calibration Check SJJ0168-CCVG XDT_m1211012-175 10/13/21 06:16NA

Calibration Check SJJ0168-CCVG XDT_m1211012-175 10/13/21 06:16NA

Calibration Blank SJJ0168-CCBG XDT_m1211012-176 10/13/21 06:23NA

Calibration Blank SJJ0168-CCBG XDT_m1211012-176 10/13/21 06:23NA

ZZZZZ 21I0320-07 XDT_m1211012-177 10/13/21 06:28Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

ZZZZZ 21I0320-08 XDT_m1211012-178 10/13/21 06:32Water

ZZZZZ 21I0320-08 XDT_m1211012-178 10/13/21 06:32Water

ZZZZZ 21I0320-09 XDT_m1211012-179 10/13/21 06:37Water

ZZZZZ 21I0320-10 XDT_m1211012-180 10/13/21 06:42Water

ZZZZZ 21I0320-10 XDT_m1211012-180 10/13/21 06:42Water

Instrument Blank SJJ0168-IBLM XDT_m1211012-181 10/13/21 06:48NA

Instrument Blank SJJ0168-IBLM XDT_m1211012-181 10/13/21 06:48NA

ZZZZZ 21I0320-12 XDT_m1211012-182 10/13/21 06:53Water

ZZZZZ 21I0320-12 XDT_m1211012-182 10/13/21 06:53Water

ZZZZZ 21I0320-13 XDT_m1211012-183 10/13/21 06:57Water

ZZZZZ 21I0320-14 XDT_m1211012-184 10/13/21 07:02Water

ZZZZZ 21I0320-14 XDT_m1211012-184 10/13/21 07:02Water

ZZZZZ 21I0320-15 XDT_m1211012-185 10/13/21 07:08Water

Instrument Blank SJJ0168-IBLN XDT_m1211012-186 10/13/21 07:16NA

Instrument Blank SJJ0168-IBLN XDT_m1211012-186 10/13/21 07:16NA

Calibration Check SJJ0168-CCVH XDT_m1211012-187 10/13/21 07:21NA

Calibration Check SJJ0168-CCVH XDT_m1211012-187 10/13/21 07:21NA

Calibration Blank SJJ0168-CCBH XDT_m1211012-188 10/13/21 07:28NA

Calibration Blank SJJ0168-CCBH XDT_m1211012-188 10/13/21 07:28NA

Calibration Check SJJ0168-CCVI XDT_m1211012-190 10/13/21 07:37NA

Calibration Check SJJ0168-CCVI XDT_m1211012-190 10/13/21 07:37NA

Calibration Blank SJJ0168-CCBI XDT_m1211012-191 10/13/21 07:45NA

Calibration Blank SJJ0168-CCBI XDT_m1211012-191 10/13/21 07:45NA

ZZZZZ 21I0320-16 XDT_m1211012-193 10/13/21 07:54Water

ZZZZZ 21I0320-16 XDT_m1211012-193 10/13/21 07:54Water

ZZZZZ 21I0320-17 XDT_m1211012-194 10/13/21 07:59Water

ZZZZZ 21I0320-18 XDT_m1211012-195 10/13/21 08:04Water

ZZZZZ 21I0320-18 XDT_m1211012-195 10/13/21 08:04Water

Instrument Blank SJJ0168-IBLO XDT_m1211012-196 10/13/21 08:10NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0168 ICPMS1

EJ00039

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Instrument Blank SJJ0168-IBLO XDT_m1211012-196 10/13/21 08:10NA

Instrument Blank SJJ0168-IBLP XDT_m1211012-201 10/13/21 08:38NA

Instrument Blank SJJ0168-IBLP XDT_m1211012-201 10/13/21 08:38NA

Calibration Check SJJ0168-CCVJ XDT_m1211012-202 10/13/21 08:43NA

Calibration Check SJJ0168-CCVJ XDT_m1211012-202 10/13/21 08:43NA

Calibration Blank SJJ0168-CCBJ XDT_m1211012-203 10/13/21 08:50NA

Calibration Blank SJJ0168-CCBJ XDT_m1211012-203 10/13/21 08:50NA

ZZZZZ 21I0325-07 XDT_m1211012-204 10/13/21 08:55Solid

ZZZZZ 21I0325-08 XDT_m1211012-205 10/13/21 08:59Solid

ZZZZZ 21I0325-11 XDT_m1211012-206 10/13/21 09:04Solid

Instrument Blank SJJ0168-IBLQ XDT_m1211012-213 10/13/21 09:37NA

Instrument Blank SJJ0168-IBLQ XDT_m1211012-213 10/13/21 09:37NA

Calibration Check SJJ0168-CCVK XDT_m1211012-214 10/13/21 09:42NA

Calibration Check SJJ0168-CCVK XDT_m1211012-214 10/13/21 09:42NA

Calibration Blank SJJ0168-CCBK XDT_m1211012-215 10/13/21 09:49NA

Calibration Blank SJJ0168-CCBK XDT_m1211012-215 10/13/21 09:49NA

Instrument Blank SJJ0168-IBLR XDT_m1211012-219 10/13/21 10:09NA

Instrument Blank SJJ0168-IBLR XDT_m1211012-219 10/13/21 10:09NA

Calibration Check SJJ0168-CCVL XDT_m1211012-220 10/13/21 10:14NA

Calibration Check SJJ0168-CCVL XDT_m1211012-220 10/13/21 10:14NA

Calibration Blank SJJ0168-CCBL XDT_m1211012-221 10/13/21 10:22NA

Calibration Blank SJJ0168-CCBL XDT_m1211012-221 10/13/21 10:22NA
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[Bookmark_2]ICP Interference Check SJJ0139 EPA 6020B[Bookmark]

EJ00031Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0139

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0139-IFA1 20000 101 ug/LIron-54 20222.84

20000 101 ug/LIron-57 20109.20

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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EJ00031Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0139

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0139-IFB1 20000 103 ug/LIron-54 20694.93

20000 102 ug/LIron-57 20450.81

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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[Bookmark_2]ICP Interference Check SJJ0155 EPA 6020B[Bookmark]

EJ00033Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0155

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0155-IFA1 20000 98.7 ug/LIron-54 (dissolved) 19737.39

20000 98.6 ug/LIron-57 (dissolved) 19714.49

0 ug/LLead-208 (dissolved) 0.0400

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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EJ00033Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0155

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0155-IFB1 20000 98.2 ug/LIron-54 (dissolved) 19649.21

20000 98.9 ug/LIron-57 (dissolved) 19770.85

0 ug/LLead-208 (dissolved) 0.0400

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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[Bookmark_2]ICP Interference Check SJJ0168 EPA 6020B[Bookmark]

EJ00039Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0168

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0168-IFA1 20000 95.5 ug/LIron-54 19103.62

20000 95.5 ug/LIron-54 (dissolved) 19103.62

20000 95.2 ug/LIron-57 19031.17

20000 95.2 ug/LIron-57 (dissolved) 19031.17

0 ug/LLead-208 (dissolved) 0.0650

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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EJ00039Calibration:Instrument ID: ICPMS1

South State Street PRDIProject:Client:

SDG:Laboratory: Analytical Resources, LLC 21I0294

EPA 6020B

ICP  INTERFERENCE CHECK SAMPLE

Sequence: SJJ0168

GeoEngineers

Standard ID: J010724

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Lab Sample ID Analyte True Found %R Units

SJJ0168-IFB1 20000 95.4 ug/LIron-54 19085.93

20000 95.4 ug/LIron-54 (dissolved) 19085.93

20000 95.4 ug/LIron-57 19073.18

20000 95.4 ug/LIron-57 (dissolved) 19073.18

0 ug/LLead-208 (dissolved) 0.0670

* Indicates %R outside of QC limits
NOTE: True value and %R are populated only for analytes found in the interference check standards, and will be seen only if those analytes were requested.
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[Bookmark_2]Detection Level Verification SJJ0139 EPA 6020B[Bookmark]

DETECTION LEVEL STANDARD
EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R Units QC Limts

Sequence: SJJ0139 Lab Sample ID: SJJ0139-CRL1

Calibration:Instrument ID: ICPMS1 EJ00031

Project:Client: South State Street PRDIGeoEngineers

Laboratory: SDG:Analytical Resources, LLC 21I0294

36.000 39.1 109 ug/L 50 - 150Iron-54

36.000 36.4 101 ug/L 50 - 150Iron-57

* Values outside of QC limits
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[Bookmark_2]Detection Level Verification SJJ0155 EPA 6020B[Bookmark]

DETECTION LEVEL STANDARD
EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R Units QC Limts

Sequence: SJJ0155 Lab Sample ID: SJJ0155-CRL1

Calibration:Instrument ID: ICPMS1 EJ00033

Project:Client: South State Street PRDIGeoEngineers

Laboratory: SDG:Analytical Resources, LLC 21I0294

36.000 38.0 106 ug/L 50 - 150Iron-54 (dissolved)

36.000 36.7 102 ug/L 50 - 150Iron-57 (dissolved)

0.10000 0.107 107 ug/L 50 - 150Lead-208 (dissolved)

* Values outside of QC limits
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[Bookmark_2]Detection Level Verification SJJ0168 EPA 6020B[Bookmark]

DETECTION LEVEL STANDARD
EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R Units QC Limts

Sequence: SJJ0168 Lab Sample ID: SJJ0168-CRL1

Calibration:Instrument ID: ICPMS1 EJ00039

Project:Client: South State Street PRDIGeoEngineers

Laboratory: SDG:Analytical Resources, LLC 21I0294

36.000 37.6 105 ug/L 50 - 150Iron-54

36.000 37.6 105 ug/L 50 - 150Iron-54 (dissolved)

36.000 35.0 97.1 ug/L 50 - 150Iron-57

36.000 35.0 97.1 ug/L 50 - 150Iron-57 (dissolved)

0.10000 0.104 104 ug/L 50 - 150Lead-208 (dissolved)

* Values outside of QC limits
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[Bookmark_2]High Level Calibration Verification SJJ0139 EPA 6020B[Bookmark]

HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00031

SJJ0139

21I0294

South State Street PRDI

SJJ0139-HCV1

J010416

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

1.3  10.0020000 20300Iron-54

0.3  10.0020000 20100Iron-57

* Values outside of QC limits
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HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00031

SJJ0139

21I0294

South State Street PRDI

SJJ0139-HCV2

J010417

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

3.0  10.0030000 30900Iron-54

2.5  10.0030000 30700Iron-57

* Values outside of QC limits
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[Bookmark_2]High Level Calibration Verification SJJ0155 EPA 6020B[Bookmark]

HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00033

SJJ0155

21I0294

South State Street PRDI

SJJ0155-HCV1

J010416

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-1.6  10.0020000 19700Iron-54 (dissolved)

-1.7  10.0020000 19700Iron-57 (dissolved)

1.6  10.00200.00 203Lead-208 (dissolved)

* Values outside of QC limits
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HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00033

SJJ0155

21I0294

South State Street PRDI

SJJ0155-HCV2

J010417

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-2.1  10.0030000 29400Iron-54 (dissolved)

-1.7  10.0030000 29500Iron-57 (dissolved)

1.5  10.00300.00 304Lead-208 (dissolved)

* Values outside of QC limits
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[Bookmark_2]High Level Calibration Verification SJJ0168 EPA 6020B[Bookmark]

HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00039

SJJ0168

21I0294

South State Street PRDI

SJJ0168-HCV1

J010416

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-5.1  10.0020000 19000Iron-54

-5.1  10.0020000 19000Iron-54 (dissolved)

-3.5  10.0020000 19300Iron-57

-3.5  10.0020000 19300Iron-57 (dissolved)

0.08  10.00200.00 200Lead-208 (dissolved)

* Values outside of QC limits
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HIGH-CONCENTRATION 

CALIBRATION VERIFICATION

EPA 6020B

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Sequence:

Calibration:

Client:

SDG:

Laboratory ID:

Project:

Standard ID:

Analytical Resources, LLC

GeoEngineers

EJ00039

SJJ0168

21I0294

South State Street PRDI

SJJ0168-HCV2

J010417

ANALYTE

EXPECTED FOUND

% DRIFT QC LIMIT(ug/L) (ug/L)

-4.5  10.0030000 28600Iron-54

-4.5  10.0030000 28600Iron-54 (dissolved)

-3.9  10.0030000 28800Iron-57

-3.9  10.0030000 28800Iron-57 (dissolved)

0.7  10.00300.00 302Lead-208 (dissolved)

* Values outside of QC limits
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[Bookmark_2]Hold Time Summary EPA 6020B[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 6020B

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 180  180 18

09/20/21

10:10

09/21/21

15:38

10/06/21

13:56

10/08/21
03:5221I0294-01

 16

MW-28_092021
 180  180 23

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/13/21
02:5221I0294-02

 17

MW-24_092021
 180  180 18

09/20/21

11:11

09/21/21

15:38

10/06/21

13:56

10/08/21
03:5721I0294-03

 16

MW-24_092021
 180  180 23

09/20/21

11:11

09/21/21

15:38

10/07/21

11:34

10/13/21
04:1821I0294-04

 17

MW-60_092021
 180  180 23

09/20/21

11:30

09/21/21

15:38

10/06/21

13:56

10/13/21
04:2221I0294-05

 16

MW-60_092021
 180  180 23

09/20/21

11:30

09/21/21

15:38

10/07/21

11:34

10/13/21
05:2321I0294-06

 17

MW-55_092021
 180  180 23

09/20/21

12:29

09/21/21

15:38

10/06/21

13:56

10/13/21
05:2721I0294-07

 16

MW-55_092021
 180  180 23

09/20/21

12:29

09/21/21

15:38

10/07/21

11:34

10/13/21
05:3221I0294-08

 16

MW-42_092021
 180  180 23

09/20/21

12:35

09/21/21

15:38

10/06/21

13:56

10/13/21
05:3721I0294-09

 16

MW-42_092021
 180  180 23

09/20/21

12:35

09/21/21

15:38

10/07/21

11:34

10/13/21
05:4821I0294-10

 16

MW-54_092021
 180  180 23

09/20/21

13:54

09/21/21

15:38

10/06/21

13:56

10/13/21
05:5221I0294-11

 16

MW-54_092021
 180  180 23

09/20/21

13:54

09/21/21

15:38

10/07/21

11:34

10/13/21
05:5721I0294-12

 16

Duplicate
 180  180 23

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/13/21
02:57BJJ0192-DUP3

 17

Matrix Spike
 180  180 23

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/13/21
03:02BJJ0192-MS3

 17

Matrix Spike Dup
 180  180 23

09/20/21

10:10

09/21/21

15:38

10/07/21

11:34

10/13/21
03:08BJJ0192-MSD3

 17

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary EPA 6020B[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 6020B

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

ICPMS1

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

18.2 ug/LIron-54 36.0

18.2 ug/LIron-54 (dissolved) 36.0

6.63 ug/LIron-57 36.0

18.2 ug/LIron-57 (dissolved) 36.0

0.0513 ug/LLead-208 (dissolved) 0.100
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAG10

Lot Number: P2-AG679501

Matrix: 7% (v/v) HNO3
10 000 µg/mL ea:
Silver

Value / Analyte(s):

Starting Material: Ag Shot

2217Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9996 ± 30 µg/mL 
Density: 1.053 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10015 ± 56 µg/mL

ICP Assay NIST SRM 3151 Lot Number: 160729

Assay Method #2 9992 ± 25 µg/mL

Volhard NIST SRM 999c Lot Number: 999c

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
s Ag <
O Al  0.006295
M As <  0.002403
M Au  0.001634
O B <  0.009978
M Ba <  0.000785
M Be <  0.002407
M Bi  0.001671
O Ca  0.007115
M Cd <  0.000253
M Ce <  0.000573
M Co <  0.000253
O Cr <  0.005043
M Cs <  0.002769
O Cu  0.004614
M Dy <  0.000253
M Er <  0.000253

M Eu <  0.000253
O Fe  0.002932
M Ga <  0.000253
M Gd <  0.000253
M Ge <  0.000754
M Hf <  0.000253
M Hg <  0.001332
M Ho <  0.000253
M In <  0.003483
M Ir <  0.000254
O K  0.004010
M La <  0.000253
O Li <  0.000214
M Lu <  0.000253
O Mg  0.001034
M Mn <  0.000253
M Mo <  0.000479

O Na  0.005562
M Nb <  0.000253
M Nd <  0.000253
O Ni <  0.005472
M Os <  0.000254
M P <  0.053784
M Pb  0.003281
M Pd <  0.001382
M Pr <  0.000253
M Pt <  0.000253
M Rb <  0.000253
M Re <  0.000253
M Rh <  0.000253
M Ru <  0.000254
M S <  0.560935
M Sb <  0.006899
M Sc <  0.000733

M Se <  0.018179
M Si  0.022484
M Sm <  0.000253
M Sn  0.001927
O Sr  0.000086
M Ta <  0.000253
M Tb <  0.000253
M Te <  0.003715
M Th <  0.000253
M Ti <  0.002706
M Tl <  0.000253
M Tm <  0.000253
M U <  0.000253
M V <  0.000822
M W <  0.002146
M Y <  0.000253
M Yb <  0.000253

M Zn  0.005799
M Zr <  0.005559

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 107.87 +1 6 Ag(H2O)6+
Chemical Compatibility -Stable in HNO3, and HF.  Avoid basic media.   Ag forms more insoluble salts than 
any other metal. It also is subject to photochemical reduction to the metal in HCl media although 10 µg/mL 
solutions in 10% HCl [ AgClx1-x] are commonly used in the analytical laboratory.  The most common solubility 
problems exist with arsenate, arsenite , bromide, chloride, iodide, carbonate , chromate, cyanide, iodate, 
oxalate, oxide, sulfate, sulfide, tartrate, and thiocyanate in aqueous media.  The addition of nitric acid renders 
many of these salts soluble.
Stability - 2-100 ppb levels stable for 75+ days when mixed with equivalent levels of all other elements 
including the precious metals (where chloride is present) when in 1% HNO3 / LDPE container.  1-10,000 ppm 
solutions chemically stable for years in 1-5%  HNO3 / LDPE container.
Ag Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3); Oxides (Soluble in HNO3); 
Ores (Digestion with conc. HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 107 amu 1 ppt N/A 91Zr16O
ICP-OES 243.779 nm 0.12/0.01 µg/mL 1  Mn, Th, Ni, Rh
ICP-OES 328.068 nm 0.007/0.0007 µg/mL  1  Ce, Rh, V
ICP-OES 338.289 nm 0.013/0.001 µg/mL  1  Ce, Cr, Th

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

June 07, 2019

- 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.  

- June 07, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAS10

Lot Number: R2-AS691113

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Arsenic

Value / Analyte(s):

Starting Material: As Pieces

2208Starting Material Lot#:

Starting Material Purity: 99.9980%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9981 ± 55 µg/mL 
Density: 1.028 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9981 ± 55 µg/mL

ICP Assay NIST SRM 3103a Lot Number: 100818

- 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 follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001578
O Al  0.006694
s As <
M Au <  0.000526
M B  0.017011
M Ba <  0.000526
O Be <  0.001130
M Bi <  0.002104
O Ca  0.005657
M Cd <  0.000526
M Ce <  0.000526
M Co <  0.003156
M Cr  0.000877
M Cs <  0.002104
M Cu <  0.003156
M Dy <  0.000526
M Er <  0.000526

M Eu <  0.000526
M Fe  0.002633
M Ga <  0.000526
M Gd <  0.000526
M Ge <  0.000526
M Hf <  0.000526
M Hg <  0.002104
M Ho <  0.000526
M In <  0.000526
M Ir <  0.000526
O K  0.003865
M La <  0.000526
M Li <  0.000526
M Lu <  0.000526
O Mg  0.000235
M Mn <  0.001052
M Mo <  0.000526

O Na  0.036136
O Nb <  0.011526
M Nd <  0.000526
O Ni <  0.005537
M Os <  0.000526
O P <  0.056500
M Pb <  0.000526
M Pd <  0.000526
M Pr <  0.002630
M Pt <  0.000526
M Rb <  0.002104
M Re <  0.000526
M Rh <  0.000526
M Ru <  0.000526
O S <  0.056500
M Sb <  0.000526
M Sc <  0.002104

M Se <  0.014204
O Si  0.139479
M Sm <  0.000526
M Sn <  0.001052
M Sr <  0.000526
M Ta <  0.000526
M Tb <  0.000526
M Te <  0.003682
M Th <  0.000526
O Ti <  0.001017
M Tl <  0.000526
M Tm <  0.000526
M U <  0.000526
M V <  0.001578
M W <  0.000526
M Y <  0.000526
M Yb <  0.000526

O Zn <  0.003390
M Zr <  0.003156

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

INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations
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www.inorganicventures.com/TCT- For more information, visit 

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 74.92 ; mix of +3 and +5 ; 6 ; 
H3AsO4 and HAsO2
Chemical Compatibility - Arsenic has no cationic chemistry. It is soluble in HCl, HNO3,H3PO4, H2SO4 and 
HF aqueous  matrices water and  NH4OH .  It is stable with most inorganic anions (forms arsenate when 
boiled with chromate) but many  cationic metals form the insoluble arsenates under pH neutral conditions.  
When fluorinated and / or under acidic conditions arsenate formation is typically not a problem at moderate to 
low concentrations.
Stability -  2-100 ppb levels stable for  months alone or mixed with other elements at equivalent levels in 1% 
HNO3 / LDPE container.
As Containing Samples (Preparation and Solution) - Metal (soluble in 1:1 H2O / HNO3 ); Oxides (the oxide 
exists in crystalline and amorphous forms where the amorphic form is more water soluble.  The oxides 
typically dissolve in dilute acidic solutions when boiled); Minerals (one gram of powered sample is fused in a 
Ni crucible with 10 grams of a 1:1 mix of K2CO3 and KNO3 and the melt extracted with hot water); Organic 
Matrices (0.2 to 0.5 grams of sample are fused with 15 grams of a 1:1 Na2CO3 / Na2O2 mix in a Ni crucible. 
The fuseate is extracted with water and acidified with HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 75 amu 20 ppt N/A  40Ar35Cl, 
59Co16O, 
36Ar38Ar1H,8Ar37C
l,Ar39K, 
150Nd2+,150Sm2+

ICP-OES 189.042 nm 0.05/0.005 µg/mL 1 Cr
ICP-OES 193.696 nm 0.1/0.01 µg/mL 1 V, Ge
ICP-OES 228.812 nm 0.1/0.01 µg/mL 1 Cd, Pt, Ir, Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 25, 2020

- 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.  

- March 25, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCD10

Lot Number: P2-CD675954

Matrix: 3% (v/v) HNO3
10 000 µg/mL ea:
Cadmium

Value / Analyte(s):

Starting Material: Cd Shot

1954Starting Material Lot#:

Starting Material Purity: 99.9998%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10014 ± 30 µg/mL 
Density: 1.029 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10021 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10038 ± 43 µg/mL

ICP Assay NIST SRM 3108 Lot Number: 130116

Assay Method #3 9996 ± 30 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.000834
O Al  0.002435
M As <  0.003997
M Au <  0.002809
M B <  0.005197
M Ba <  0.000399
O Be <  0.000107
M Bi <  0.000399
O Ca  0.001399
s Cd <
M Ce <  0.000399
M Co <  0.000399
M Cr <  0.001199
M Cs <  0.000399
O Cu <  0.003219
M Dy <  0.000399
M Er <  0.000399

O Eu <  0.002146
O Fe <  0.001180
M Ga <  0.000399
M Gd <  0.000399
M Ge <  0.004397
M Hf <  0.000399
O Hg <  0.010730
M Ho <  0.000399
O In <  0.015558
M Ir <  0.000401
O K  0.004479
M La <  0.000399
O Li <  0.000214
M Lu <  0.000399
O Mg  0.000083
O Mn <  0.000429
M Mo <  0.000399

O Na  0.003359
M Nb <  0.000399
M Nd <  0.000399
M Ni <  0.002398
M Os <  0.000401
O P <  0.023606
M Pb <  0.001599
M Pd <  0.000799
M Pr <  0.000399
M Pt <  0.000399
M Rb <  0.000399
M Re <  0.000399
M Rh <  0.000399
M Ru <  0.000401
O S <  0.021460
M Sb <  0.001599
O Sc <  0.000429

M Se <  0.003997
O Si  0.009519
M Sm <  0.000799
M Sn <  0.000799
O Sr <  0.000107
M Ta <  0.000399
M Tb <  0.000399
M Te <  0.005596
M Th <  0.000399
O Ti <  0.000536
M Tl  0.000625
M Tm <  0.000399
M U <  0.000399
M V <  0.001599
M W <  0.000799
M Y <  0.000399
M Yb <  0.000399

O Zn  0.000251
M Zr <  0.000399

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 112.41 +2 4 Cd2(OH) (aq)3+ 
and Cd(OH)(aq)
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 , and HF.   Avoid basic media forming insoluble 
carbonate and hydroxide.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3 / LDPE container.
Cd Containing Samples (Preparation and Solution) -Metal (soluble in HNO3); Oxides (soluble in HCl or 
HNO3); Ores (dissolve in HCl /HNO3 then take to fumes with H2SO4. The silica and lead sulfate are filtered 
off after the addition of water); Organic based (dry ash at 450°C and dissolve ash in HCl), (sulfuric / peroxide 
acid digestion).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 111 amu 11 ppt n/a 95Mo16O
ICP-OES 214.438 nm 0.003 / 0.0003 µg/mL 1 Pt, Ir
ICP-OES 226.502 nm 0.003 / 0.0003 µg/mL 1 Ir
ICP-OES 228.802 nm 0.003 / 0.0003 µg/mL 1 Co, Ir, As, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 07, 2019

- 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.  

- March 07, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCO10

Lot Number: N2-CO671028

Matrix: 3% (v/v) HNO3
10 000 µg/mL ea:
Cobalt

Value / Analyte(s):

Starting Material: COBALT

1749Starting Material Lot#:

Starting Material Purity: 99.9978%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9988 ± 34 µg/mL 
Density: 1.057 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9973 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10024 ± 50 µg/mL

ICP Assay NIST SRM traceable to 3113 Lot Number: M2-CO661665

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag  0.022956
O Al  0.013621
i As <
M Au <  0.000583
M B <  0.013512
O Ba  0.071210
O Be <  0.001771
M Bi  0.000614
O Ca  0.025034
M Cd <  0.000844
M Ce  0.002721
s Co <
M Cr <  0.020269
M Cs  0.000877
M Cu  0.007197
M Dy <  0.000422
M Er <  0.000422

M Eu <  0.000422
O Fe  0.048700
M Ga <  0.000844
M Gd  0.003247
M Ge <  0.004645
M Hf <  0.000422
M Hg <  0.002334
M Ho <  0.000422
M In <  0.003378
M Ir <  0.000583
O K  0.005785
M La  0.000877
O Li  0.000262
M Lu <  0.000422
O Mg  0.003444
O Mn <  0.006072
M Mo <  0.005911

O Na  0.008125
M Nb <  0.000422
M Nd <  0.017735
O Ni <  0.043642
M Os <  0.000583
n P <
M Pb  0.010094
M Pd <  0.000422
M Pr <  0.006756
M Pt <  0.000422
M Rb <  0.001689
M Re  0.016853
M Rh <  0.000422
M Ru <  0.000583
n S <
M Sb <  0.005911
M Sc <  0.001689

M Se <  0.009290
O Si  0.017539
M Sm <  0.001689
M Sn <  0.005067
O Sr  0.000841
M Ta <  0.000422
M Tb <  0.001689
M Te <  0.008445
M Th <  0.000422
M Ti <  0.002533
M Tl <  0.000422
M Tm <  0.000422
M U <  0.000422
M V <  0.001689
M W <  0.000844
M Y  0.001228
M Yb <  0.003378

M Zn  0.007197
M Zr <  0.014357

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.93 +2  6 Co(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable  with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 59 amu 2 ppt n/a  42Ca16O1H , 
40Ar18O1H , 
36Ar23Na, 
43Ca16O, 
24Mg35Cl

ICP-OES 228.616 nm 0.01/0.001 µg/mL 1
ICP-OES 237.862 nm 0.01/0.002 µg/mL 1 W, Re, Al, Ta
ICP-OES 238.892 nm 0.01/0.002 µg/mL 1 Fe, W, Ta

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 15, 2019

- 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.  

- January 15, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCR(3)10

Lot Number: P2-CR684202

Matrix: 10% (v/v) HNO3

10 000 µg/mL ea:
Chromium

Value / Analyte(s):

Starting Material: Cr METAL

2077Starting Material Lot#:

Starting Material Purity: 99.9942%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10056 ± 49 µg/mL 
Density: 1.084 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10061 ± 71 µg/mL

ICP Assay NIST SRM 3112a Lot Number: 170630

Assay Method #2 10052 ± 64 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000540
O Al  0.016626
M As  0.003836
M Au <  0.000540
M B <  0.049000
O Ba <  0.002000
O Be <  0.000250
M Bi  0.008952
O Ca  0.074605
M Cd <  0.000540
M Ce <  0.000540
O Co <  0.002900
s Cr <
M Cs <  0.019000
O Cu  0.010018
M Dy <  0.000540
M Er <  0.016000

M Eu <  0.003200
O Fe  0.202502
O Ga <  0.031000
M Gd <  0.000540
M Ge <  0.005400
M Hf <  0.000540
M Hg <  0.001600
M Ho <  0.000540
M In <  0.001100
M Ir <  0.000540
O K  0.034105
M La <  0.001100
O Li <  0.000130
M Lu <  0.000540
O Mg  0.001449
O Mn <  0.014000
O Mo <  0.013000

O Na  0.130027
M Nb <  0.022000
M Nd <  0.000540
O Ni  0.009165
M Os <  0.088000
i P <
M Pb  0.002557
M Pd <  0.001100
M Pr <  0.000540
M Pt <  0.000540
i Rb <
M Re <  0.002700
M Rh <  0.032000
M Ru <  0.094000
i S <
M Sb <  0.008600
O Sc <  0.001400

M Se <  0.012000
n Si <
M Sm <  0.035000
M Sn  0.004049
O Sr <  0.000250
M Ta <  0.000540
M Tb <  0.000540
M Te <  0.004800
M Th <  0.000540
O Ti  0.013428
M Tl <  0.001100
O Tm <  0.001800
M U <  0.001100
O V  0.159869
M W <  0.028000
M Y <  0.001100
M Yb <  0.000540

O Zn <  0.002700
M Zr <  0.020000

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 52.00 +3  6   Cr(H2O)63+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4. Avoid basic media. Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cr3 Containing Samples (Preparation and Solution) -Metal (soluble in HCl ); Oxides/Ores (Chrome 
ore/oxides are very difficult to dissolve. The following procedures [A-D] are commonly used: A. Fusion with 
KHSO4 and extraction with hot KCl. The residue fused with Na2CO3 and KClO3, 3:1.  B. Fusion with NaKSO4 
and NaF 2:1, C. Fusion with magnesia or lime and sodium or potassium carbonates, 4:1. D. Fusion with 
Na2O2 or NaOH and KNO3 or NaOH and Na2O2. Nickel, iron, copper, or silver crucibles should be used for 
D.  Platinum may be used for A, B, C); Organic Matrices (ash at 4500C followed by one of the fusion methods 
above or sulfuric/hydrogen peroxide acid digestions may be applicable to non oxide containing samples).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 52 amu 40 ppt N/A 36S16O, 36Ar16O - 
The 50Cr, 53Cr, 
54Cr lines suffer 
from many more 
potential 
interferences from 
sulfur, chlorine and 
argon compounds 
of oxygen, nitrogen 
and carbon.

ICP-OES 205.552 nm 0.006/0.0008 µg/mL 1 Os
ICP-OES 276.654 nm 0.01/0.001 µg/mL 1 Cu, Ta, V
ICP-OES 284.325 nm 0.008/0.0007 µg/mL  1

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034
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- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

November 02, 2019

- 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.  

- November 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCU10

Lot Number: P2-CU682108

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Copper

Value / Analyte(s):

Starting Material: Cu Metal

2095Starting Material Lot#:

Starting Material Purity: 99.9996%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10013 ± 30 µg/mL 
Density: 1.032 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9977 ± 50 µg/mL

ICP Assay NIST SRM 3114 Lot Number: 121207

Assay Method #2 10024 ± 26 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10007 ± 46 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.007542
O Al <  0.000609
M As <  0.010371
M Au <  0.001885
O B  0.003663
M Ba  0.004253
M Be <  0.000942
M Bi <  0.000942
O Ca  0.002304
M Cd <  0.000942
M Ce <  0.000942
M Co  0.001890
M Cr <  0.005657
M Cs <  0.000942
s Cu <
M Dy <  0.000942
M Er <  0.000942

M Eu <  0.000942
O Fe  0.008700
M Ga <  0.000942
M Gd <  0.000942
M Ge <  0.005657
M Hf <  0.000942
O Hg <  0.007064
M Ho <  0.000942
M In <  0.000942
M Ir <  0.000942
O K  0.000763
M La <  0.000942
O Li <  0.000243
M Lu <  0.000942
O Mg  0.000320
O Mn  0.000793
M Mo <  0.005657

O Na  0.001434
M Nb <  0.000942
M Nd <  0.000942
M Ni  0.003781
M Os <  0.000942
O P <  0.031668
M Pb  0.005789
M Pd <  0.000942
M Pr <  0.000942
M Pt <  0.000942
M Rb <  0.000942
M Re <  0.000942
i Rh <
M Ru <  0.039588
O S  0.007174
M Sb <  0.001885
M Sc <  0.000942

M Se <  0.016971
O Si  0.003052
M Sm <  0.000942
M Sn <  0.005657
M Sr <  0.000942
M Ta <  0.000942
M Tb <  0.000942
M Te <  0.004714
M Th <  0.000942
O Ti <  0.002801
M Tl <  0.000942
M Tm <  0.000942
M U <  0.000942
M V <  0.003771
M W <  0.005657
M Y <  0.000942
M Yb <  0.000942

M Zn <  0.005657
M Zr <  0.000942

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

INTENDED USE6.0

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

Page 2 of 4

Final Report 21I0294 10/21/2021 Page 560 of 797



INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 63.55  +2 6 Cu(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cu Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 63 amu 10 ppt n/a 40Ar23Na 47Ti16O, 
14N12C37Cl, 
16O12C35Cl, 
23Na40Ca

ICP-OES 219.958 nm 0.01/.002 µg/mL 1 Th, Ta, Nb, U, Hf
ICP-OES 224.700 nm 0.01/.001 µg/mL 1  Pb, Ir, Ni, W
ICP-OES 324.754 nm 0.06/.001 µg/mL  Nb, U, Th, Mo, Hf

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

August 24, 2019

- 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.  

- August 24, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMN10

Lot Number: P2-MN687536

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Manganese

Value / Analyte(s):

Starting Material: Mn Metal

2275Starting Material Lot#:

Starting Material Purity: 99.9909%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10046 ± 30 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10045 ± 25 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10083 ± 68 µg/mL

ICP Assay NIST SRM 3132 Lot Number: 050429

Assay Method #3 10031 ± 47 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001500
O Al  0.004337
M As <  0.008000
M Au <  0.000730
M B  0.069078
M Ba <  0.001500
M Be <  0.000730
M Bi <  0.003000
O Ca  0.062652
M Cd <  0.001500
M Ce <  0.007300
O Co  0.014779
O Cr  0.273102
M Cs <  0.000730
O Cu  0.007711
M Dy <  0.001500
M Er <  0.001500

M Eu <  0.000730
M Fe <  0.650000
M Ga  0.004337
M Gd <  0.000730
M Ge <  0.004400
M Hf <  0.000730
M Hg <  0.002200
M Ho <  0.000730
M In <  0.003000
M Ir <  0.000730
O K  0.006425
M La <  0.003000
O Li  0.000417
M Lu <  0.000730
O Mg  0.321297
s Mn <
M Mo  0.010281

O Na  0.176713
M Nb <  0.000730
M Nd <  0.001500
M Ni  0.024097
M Os <  0.000730
i P <
M Pb  0.007389
M Pd <  0.000730
M Pr <  0.000730
M Pt <  0.000730
M Rb <  0.006600
M Re <  0.000730
M Rh <  0.003000
M Ru <  0.004400
i S <
M Sb <  0.021000
O Sc <  0.004100

M Se <  0.006600
O Si  0.097995
M Sm <  0.000730
M Sn <  0.002200
O Sr  0.000931
M Ta <  0.000730
M Tb <  0.000730
M Te <  0.019000
M Th <  0.000730
O Ti <  0.006500
M Tl <  0.000730
M Tm <  0.000730
M U <  0.001500
M V <  0.000730
M W <  0.004400
O Y  0.001365
M Yb <  0.000730

M Zn  0.009960
M Zr <  0.000730

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 54.94 +2 6  Mn(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3/LDPE container.
Mn Containing Samples (Preparation and Solution) -Metal (Soluble in dilute acids ); Oxides (Soluble in dilute 
acids); Ores (Dissolve with HCl. If silica is present add HF and then fume off silica by adding H2SO4 and heat 
to SO3 fumes - dense white fumes).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 55 amu 10 ppt n/a 40Ar14N1H,39K16
O,37Cl18O,40Ar15
N,38Ar17O,36Ar18O
1H 
,38Ar16O1H,37Cl17
O1H,23Na32S

ICP-OES 257.610 nm 0.0014 / 0.00002 µg/mL 1 Ce, W, Re
ICP-OES 259.373 nm 0.0016 / 0.00002 µg/mL 1 U, Ta, Mo, Fe, Nb
ICP-OES 260.569 nm 0.0021 / 0.00002 µg/mL 1 Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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

Page 3 of 4

Final Report 21I0294 10/21/2021 Page 565 of 797



CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 05, 2020

- 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.  

- January 05, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGNI10

Lot Number: P2-NI686384

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Nickel

Value / Analyte(s):

Starting Material: Ni Metal

2277 and 2282Starting Material Lot#:

Starting Material Purity: 99.9992%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9979 ± 30 µg/mL 
Density: 1.038 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9971 ± 54 µg/mL

ICP Assay NIST SRM 3136 Lot Number: 120619

Assay Method #2 9970 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 9993 ± 33 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.002606
M Al <  0.013000
O As <  0.067000
M Au <  0.002100
M B <  0.017000
M Ba <  0.001100
O Be <  0.000410
M Bi <  0.004200
O Ca  0.003351
M Cd  0.001365
M Ce <  0.001100
O Co  0.017377
O Cr <  0.006700
M Cs <  0.007300
M Cu  0.004096
M Dy <  0.001100
M Er <  0.001100

M Eu <  0.001100
O Fe  0.018618
M Ga <  0.001100
M Gd <  0.001100
M Ge <  0.004200
M Hf <  0.001100
M Hg  0.014895
M Ho <  0.001100
M In <  0.001100
M Ir  0.004716
O K  0.004716
M La <  0.001100
O Li <  0.000140
M Lu <  0.001100
O Mg  0.000372
O Mn <  0.001900
M Mo <  0.008400

O Na  0.004965
M Nb <  0.001100
M Nd <  0.001100
s Ni <
M Os  0.002110
i P <
M Pb  0.006578
M Pd <  0.001100
M Pr <  0.001100
M Pt <  0.001100
M Rb <  0.001100
M Re  0.001737
M Rh <  0.006300
M Ru <  0.019000
i S <
M Sb  0.005833
M Sc <  0.002100

O Se <  0.067000
O Si  0.010923
M Sm <  0.001100
M Sn <  0.016000
O Sr <  0.000940
M Ta <  0.001100
M Tb <  0.001100
M Te <  0.015000
M Th <  0.001100
M Ti <  0.004200
M Tl <  0.001100
M Tm <  0.001100
M U <  0.001100
M V <  0.002100
M W <  0.006300
O Y <  0.000540
M Yb <  0.001100

M Zn  0.006578
M Zr <  0.001100

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.69  +2 6 Ni(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Ni Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 60 amu 100 ppt n/a  43Ca16O1H , 
44Ca16O, 
23Na37Cl

ICP-OES 221.647 nm 0.01 / 0.0009 µg/mL 1 Si
ICP-OES 231.604 nm 0.02 / 0.002 µg/mL 1 Sb, Ta, Co
ICP-OES 232.003 nm 0.02 / 0.006 µg/mL 1 Cr, Re, Os, Nb, Ag, 

Pt, Fe

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 02, 2019

- 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.  

- December 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGZN10

Lot Number: P2-ZN686137

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Zinc

Value / Analyte(s):

Starting Material: Zn Shot

2201Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10040 ± 30 µg/mL 
Density: 1.033 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10009 ± 54 µg/mL

ICP Assay NIST SRM 3168a Lot Number: 120629

Assay Method #2 10049 ± 33 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10041 ± 28 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.003057
O Al <  0.005720
M As <  0.003057
M Au <  0.000510
O B <  0.017160
M Ba <  0.000509
M Be <  0.000509
M Bi <  0.005095
O Ca  0.033793
O Cd  0.003924
M Ce <  0.000509
M Co <  0.000509
O Cr  0.001549
M Cs <  0.000509
O Cu <  0.010296
M Dy <  0.000509
M Er <  0.000509

M Eu <  0.000509
O Fe  0.006348
M Ga <  0.007134
M Gd <  0.000509
M Ge <  0.003057
M Hf <  0.000509
M Hg <  0.001021
M Ho <  0.000509
M In <  0.000509
M Ir <  0.000510
O K  0.001499
M La <  0.000509
O Li <  0.000457
M Lu <  0.000509
O Mg  0.000349
M Mn <  0.000509
M Mo <  0.000509

O Na  0.001874
M Nb <  0.000509
M Nd <  0.000509
M Ni <  0.000509
M Os <  0.000510
O P <  0.057200
O Pb  0.023870
M Pd <  0.002038
M Pr <  0.000509
M Pt <  0.000509
M Rb <  0.002038
M Re <  0.000509
M Rh <  0.000509
M Ru <  0.006129
O S <  0.034320
M Sb <  0.001019
M Sc <  0.000509

M Se <  0.023441
O Si <  0.057200
M Sm <  0.000509
M Sn <  0.000509
M Sr <  0.000509
M Ta <  0.000509
M Tb <  0.000509
M Te <  0.023441
M Th <  0.000509
M Ti <  0.000509
M Tl <  0.009172
M Tm <  0.000509
M U <  0.000509
M V <  0.000509
M W <  0.001019
M Y <  0.000509
M Yb <  0.000509

s Zn <
M Zr <  0.000509

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 65.39 +2 4 Zn(OH)(aq)1+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4. Avoid basic media forming insoluble 
carbonate and hydroxide. Stable with most metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Zn Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3); Organic based (dry ash at 4500C and dissolve ash in HCl) (sulfuric/peroxide acid 
digestion)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 66 amu 7 ppt  N/A  50Ti16O,50Cr16O, 
50V16O, 34S16O2, 
32S16O18O, 
32S17O2, 
33S16O17O, 
32S34S, 33S2

ICP-OES 202.548 nm 0.004/0.0002 µg/mL 1  Nb, Cu, Co, Hf
ICP-OES 206.200 nm 0.006/0.0006 µg/mL 1 Sb, Ta, Bi, Os
ICP-OES 213.856 nm 0.002/0.0004 µg/mL 1  Ni, Cu, V

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 05, 2019

- 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.  

- December 05, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGU1

Lot Number: P2-U683975

Matrix: 2% (v/v) HNO3

1 000 µg/mL ea:
Uranium

Value / Analyte(s):

Starting Material: Uranyl Nitrate

1948Starting Material Lot#:

Starting Material Purity: 99.9985%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 1001 ± 5 µg/mL 
Density: 1.010 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 1001 ± 5 µg/mL

ICP Assay NIST SRM 3164 Lot Number: 080521

Assay Method #2 1002 ± 6 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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Certified Abundance:

IV's Certified Abundance

Isotope Atom %

Uranium 238U
Uranium 235U

99.8 ± 0.1
0.24 ± 0.05

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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000103
M Al <  0.003740
M As <  0.001143
M Au <  0.000207
M B <  0.005819
M Ba <  0.002286
M Be <  0.001350
M Bi <  0.000103
M Ca <  0.010391
M Cd <  0.000103
M Ce <  0.000103
M Co <  0.000415
M Cr <  0.001870
M Cs  0.000175
M Cu  0.000792
M Dy <  0.000103
M Er <  0.000103

M Eu <  0.000103
M Fe  0.001029
M Ga <  0.001350
M Gd <  0.000311
M Ge <  0.001974
M Hf <  0.000103
M Hg <  0.000415
M Ho <  0.000103
M In <  0.000103
M Ir <  0.000103
M K <  0.041565
M La <  0.001662
M Li <  0.001662
M Lu <  0.000103
M Mg <  0.002493
M Mn <  0.001454
M Mo <  0.000415

M Na  0.020618
M Nb <  0.000207
M Nd <  0.000623
M Ni <  0.008313
M Os <  0.000103
i P <
M Pb <  0.000103
M Pd <  0.000207
M Pr <  0.000103
M Pt <  0.000103
M Rb <  0.000519
M Re <  0.000103
M Rh <  0.000103
M Ru <  0.000519
i S <
M Sb <  0.000103
M Sc <  0.006234

M Se <  0.001246
M Si <  0.035027
M Sm <  0.000311
M Sn <  0.007273
M Sr <  0.001039
M Ta <  0.000103
M Tb <  0.000103
M Te <  0.006234
M Th  0.010535
M Ti <  0.000207
M Tl <  0.000103
M Tm <  0.000103
s U <
M V <  0.000207
M W <  0.000103
M Y <  0.000103
M Yb <  0.000103

M Zn <  0.003533
M Zr <  0.000103

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
 n - Not Checked For     s - Solution Standard Element
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INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 238.03  +6 8  UO22+(uranyl)
Chemical Compatibility - Soluble in HCl and HNO3.  Avoid  H3PO4.  H2SO4 and HF matrices should not be a 
problem depending upon [U].  Although the  UO22+ ion is distinctly basic, any U+4 will precipitate in  basic 
media.  UO22+salts are generally soluble in water and UO22+  is stable  with most metals and inorganic 
anions.  The uranyl phosphate is insoluble in water.  UF4 and UF6 are water soluble.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 2-5% HNO3 / LDPE container.
U Containing Samples (Preparation and Solution) -Metal (Dissolves rapidly in HCl and HNO3);  Oxide 
(Soluble in HNO3); Ores (Digest for 1-2 hours  with 1 gram of ore to 30 mL 1:1 HNO3.  Silica insolubles are 
removed by filtration after bringing the sample to fumes with conc. H2SO4.)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 238 amu 2 ppt N/A 206Pb16O2
ICP-OES 263.553 nm 0.3 / 0.01 µg/mL 1 Ce, Ir, Th, Rh, W, Zr, 

Ta, Ti, V, Hf, Fe, Re, 
Ru

ICP-OES 367.007 nm 0.3 / 0.02 µg/mL 1  Th, Ce
ICP-OES 385.958 nm 0.3 / 0.01 µg/mL 1 Th, Fe

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 28, 2019

- 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.  

- September 28, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution

Catalog Number: AR-6020ICS-0A10
Lot Number: R2-MEB692465

Matrix: 1.4% (v/v) HNO3

1 000 µg/mL ea:
Chloride,

200 µg/mL ea:
Carbon,

100 µg/mL ea:
Calcium, Aluminum,
Iron, Potassium,
Magnesium, Sodium,
Phosphorus, Sulfur,

2 µg/mL ea:
Titanium, Molybdenum

Value / Analyte(s):

3.0 CERTIFIED VALUES AND UNCERTAINTIES

ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE

Aluminum, Al 100.0 ± 0.3 µg/mL Calcium, Ca 100.0 ± 0.5 µg/mL

Carbon, C 200.1 ± 0.5 µg/mL Chloride, Cl 1 000 ± 5 µg/mL

Iron, Fe 100.0 ± 0.5 µg/mL Magnesium, Mg 100.0 ± 0.5 µg/mL

Molybdenum, Mo 2.001 ± 0.012 µg/mL Phosphorus, P 100.1 ± 0.6 µg/mL

Potassium, K 100.0 ± 0.5 µg/mL Sodium, Na 100.0 ± 0.5 µg/mL

Sulfur, S 100.0 ± 0.5 µg/mL Titanium, Ti 2.001 ± 0.017 µg/mL

Density: 1.007 g/mL (measured at 20 ± 4 ºC)

Assay Information:
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METHOD NIST SRM SRM LOTANALYTE

3101aICP Assay 140903Al
928EDTA 928Al
84LAcidimetric 84LC
3109aICP Assay 130213Ca
928EDTA 928Ca
3126aICP Assay 140812Fe
928EDTA 928Fe
3141aICP Assay 140813K

Gravimetric See Sec. 4.2K
3131aICP Assay 140110Mg
928EDTA 928Mg
3134ICP Assay 130418Mo
3152aICP Assay 120715Na

Gravimetric See Sec. 4.2Na
3139aICP Assay 060717P
84LAcidimetric 84LP
84LAcidimetric 84LS
traceable to 3154ICP Assay M2-S657208S
3162aICP Assay 130925Ti

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

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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

N/A
INTENDED USE6.0
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- For the calibration of analytical instruments and validation of analytical methods as appropriate.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

April 22, 2020

- 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.  

- April 22, 2024

- The date after which this CRM/RM should not be used.
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11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAG10

Lot Number: P2-AG688237

Matrix: 7% (v/v) HNO3

10 000 µg/mL ea:
Silver

Value / Analyte(s):

Starting Material: Ag Shot

2217Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10004 ± 30 µg/mL 
Density: 1.054 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

ICP Assay NIST SRM 3151 Lot Number: 160729

Assay Method #2

Volhard NIST SRM 999c Lot Number: 999c

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
s Ag <
O Al  0.006296
M As <  0.002403
M Au  0.001635
O B <  0.009978
M Ba <  0.000785
M Be <  0.002407
M Bi  0.001671
O Ca  0.007116
M Cd <  0.000253
M Ce <  0.000573
M Co <  0.000253
O Cr <  0.005043
M Cs <  0.002769
O Cu  0.004614
M Dy <  0.000253
M Er <  0.000253

M Eu <  0.000253
O Fe  0.002932
M Ga <  0.000253
M Gd <  0.000253
M Ge <  0.000754
M Hf <  0.000253
M Hg <  0.001332
M Ho <  0.000253
M In <  0.003483
M Ir <  0.000254
O K  0.004010
M La <  0.000253
O Li <  0.000214
M Lu <  0.000253
O Mg  0.001035
M Mn <  0.000253
M Mo <  0.000479

O Na  0.005563
M Nb <  0.000253
M Nd <  0.000253
O Ni <  0.005472
M Os <  0.000254
M P <  0.053784
M Pb  0.003281
M Pd <  0.001382
M Pr <  0.000253
M Pt <  0.000253
M Rb <  0.000253
M Re <  0.000253
M Rh <  0.000253
M Ru <  0.000254
M S <  0.560935
M Sb <  0.006899
M Sc <  0.000733

M Se <  0.018179
M Si  0.022487
M Sm <  0.000253
M Sn  0.001928
O Sr  0.000086
M Ta <  0.000253
M Tb <  0.000253
M Te <  0.003715
M Th <  0.000253
M Ti <  0.002706
M Tl <  0.000253
M Tm <  0.000253
M U <  0.000253
M V <  0.000822
M W <  0.002146
M Y <  0.000253
M Yb <  0.000253

M Zn  0.005800
M Zr <  0.005559

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 107.87 +1 6 Ag(H2O)6+
Chemical Compatibility -Stable in HNO3, and HF.  Avoid basic media.   Ag forms more insoluble salts than 
any other metal. It also is subject to photochemical reduction to the metal in HCl media although 10 µg/mL 
solutions in 10% HCl [ AgClx1-x] are commonly used in the analytical laboratory.  The most common solubility 
problems exist with arsenate, arsenite , bromide, chloride, iodide, carbonate , chromate, cyanide, iodate, 
oxalate, oxide, sulfate, sulfide, tartrate, and thiocyanate in aqueous media.  The addition of nitric acid renders 
many of these salts soluble.
Stability - 2-100 ppb levels stable for 75+ days when mixed with equivalent levels of all other elements 
including the precious metals (where chloride is present) when in 1% HNO3 / LDPE container.  1-10,000 ppm 
solutions chemically stable for years in 1-5%  HNO3 / LDPE container.
Ag Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3); Oxides (Soluble in HNO3); 
Ores (Digestion with conc. HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 107 amu 1 ppt N/A 91Zr16O
ICP-OES 243.779 nm 0.12/0.01 µg/mL 1  Mn, Th, Ni, Rh
ICP-OES 328.068 nm 0.007/0.0007 µg/mL  1  Ce, Rh, V
ICP-OES 338.289 nm 0.013/0.001 µg/mL  1  Ce, Cr, Th

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 29, 2020

- 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.  

-

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGAS10

Lot Number: R2-AS691113

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Arsenic

Value / Analyte(s):

Starting Material: As Pieces

2208Starting Material Lot#:

Starting Material Purity: 99.9980%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9981 ± 55 µg/mL 
Density: 1.028 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9981  55 µg/mL

ICP Assay NIST SRM 3103a Lot Number: 100818

- 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 follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001578
O Al  0.006694
s As <
M Au <  0.000526
M B  0.017011
M Ba <  0.000526
O Be <  0.001130
M Bi <  0.002104
O Ca  0.005657
M Cd <  0.000526
M Ce <  0.000526
M Co <  0.003156
M Cr  0.000877
M Cs <  0.002104
M Cu <  0.003156
M Dy <  0.000526
M Er <  0.000526

M Eu <  0.000526
M Fe  0.002633
M Ga <  0.000526
M Gd <  0.000526
M Ge <  0.000526
M Hf <  0.000526
M Hg <  0.002104
M Ho <  0.000526
M In <  0.000526
M Ir <  0.000526
O K  0.003865
M La <  0.000526
M Li <  0.000526
M Lu <  0.000526
O Mg  0.000235
M Mn <  0.001052
M Mo <  0.000526

O Na  0.036136
O Nb <  0.011526
M Nd <  0.000526
O Ni <  0.005537
M Os <  0.000526
O P <  0.056500
M Pb <  0.000526
M Pd <  0.000526
M Pr <  0.002630
M Pt <  0.000526
M Rb <  0.002104
M Re <  0.000526
M Rh <  0.000526
M Ru <  0.000526
O S <  0.056500
M Sb <  0.000526
M Sc <  0.002104

M Se <  0.014204
O Si  0.139479
M Sm <  0.000526
M Sn <  0.001052
M Sr <  0.000526
M Ta <  0.000526
M Tb <  0.000526
M Te <  0.003682
M Th <  0.000526
O Ti <  0.001017
M Tl <  0.000526
M Tm <  0.000526
M U <  0.000526
M V <  0.001578
M W <  0.000526
M Y <  0.000526
M Yb <  0.000526

O Zn <  0.003390
M Zr <  0.003156

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

INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations
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www.inorganicventures.com/TCT- For more information, visit 

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 74.92 ; mix of +3 and +5 ; 6 ; 
H3AsO4 and HAsO2
Chemical Compatibility - Arsenic has no cationic chemistry. It is soluble in HCl, HNO3,H3PO4, H2SO4 and 
HF aqueous  matrices water and  NH4OH .  It is stable with most inorganic anions (forms arsenate when 
boiled with chromate) but many  cationic metals form the insoluble arsenates under pH neutral conditions.  
When fluorinated and / or under acidic conditions arsenate formation is typically not a problem at moderate to 
low concentrations.
Stability -  2-100 ppb levels stable for  months alone or mixed with other elements at equivalent levels in 1% 
HNO3 / LDPE container.
As Containing Samples (Preparation and Solution) - Metal (soluble in 1:1 H2O / HNO3 ); Oxides (the oxide 
exists in crystalline and amorphous forms where the amorphic form is more water soluble.  The oxides 
typically dissolve in dilute acidic solutions when boiled); Minerals (one gram of powered sample is fused in a 
Ni crucible with 10 grams of a 1:1 mix of K2CO3 and KNO3 and the melt extracted with hot water); Organic 
Matrices (0.2 to 0.5 grams of sample are fused with 15 grams of a 1:1 Na2CO3 / Na2O2 mix in a Ni crucible. 
The fuseate is extracted with water and acidified with HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 75 amu 20 ppt N/A  40Ar35Cl, 
59Co16O, 
36Ar38Ar1H,8Ar37C
l,Ar39K, 
150Nd2+,150Sm2+

ICP-OES 189.042 nm 0.05/0.005 µg/mL 1 Cr
ICP-OES 193.696 nm 0.1/0.01 µg/mL 1 V, Ge
ICP-OES 228.812 nm 0.1/0.01 µg/mL 1 Cd, Pt, Ir, Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 25, 2020

- 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.  

- March 25, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGBA10

Lot Number: P2-BA682107

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Barium

Value / Analyte(s):

Starting Material: Ba(NO3)2

Mixed LotsStarting Material Lot#:

Starting Material Purity: 99.9995%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10072 ± 32 µg/mL 
Density: 1.024 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

ICP Assay NIST SRM 3104a Lot Number: 140909

Assay Method #2

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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001538
M Al  0.005194
M As <  0.000519
M Au <  0.003452
M B <  0.002519
s Ba <
M Be <  0.000430
M Bi <  0.002971
O Ca  0.026224
M Cd <  0.000200
M Ce <  0.004362
M Co <  0.000200
M Cr <  0.002191
M Cs <  0.001640
M Cu <  0.003646
M Dy <  0.000200
M Er <  0.000556

O Eu <  0.028728
M Fe  0.016554
M Ga <  0.000200
M Gd <  0.000200
M Ge <  0.000430
M Hf <  0.002746
M Hg <  0.001063
M Ho <  0.000200
M In <  0.000200
M Ir <  0.000446
O K  0.011526
O La <  0.091587
O Li <  0.002181
M Lu <  0.002934
O Mg  0.002379
M Mn <  0.000902
M Mo <  0.000455

O Na  0.006767
M Nb <  0.000200
M Nd <  0.000200
M Ni <  0.001290
M Os <  0.000752
O P <  0.044677
M Pb <  0.002257
M Pd <  0.000286
M Pr <  0.000200
M Pt <  0.000200
M Rb  0.001487
M Re <  0.000200
M Rh <  0.000200
M Ru <  0.000200
O S <  0.073041
M Sb <  0.000514
M Sc <  0.000478

M Se <  0.007964
O Si <  0.020780
M Sm <  0.082480
M Sn <  0.000200
O Sr  0.027070
M Ta <  0.001008
M Tb <  0.000200
M Te <  0.001470
M Th <  0.000200
M Ti <  0.000324
M Tl <  0.000200
M Tm <  0.000954
M U <  0.000200
M V <  0.000229
M W <  0.001627
O Y <  0.019637
M Yb <  0.001991

O Zn  0.004335
M Zr <  0.000271

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 137.33 +2 6  Ba(H2O)6+2
Chemical Compatibility - Soluble in HCl, and HNO3.  Avoid  H2SO4,  HF and neutral to basic media.   Stable  
with most metals and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, 
sulfate, oxalate, chromate, arsenate, iodate, molybdate, sulfite  and tungstate in neutral aqueous media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1 -10,000 ppm solutions 
chemically stable for years in 1-3.5% HNO3 / LDPE container.
Ba Containing Samples (Preparation and Solution) -Metal(is best dissolved in diluted HNO3 ); Ores( 
Carbonate fusion in Pt0 followed by HCl dissolution.  If sulfate is present dissolve the fuseate using HCl / 
tartaric acid to prevent BaSO4 precipitate ); Organic Matrices (dry ash and dissolve in dilute HCl.)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 138 amu 1 ppt N/A  122Sn16O, 
122Te16O

ICP-OES 230.424 nm 0.004/0.0005 µg/mL  1  Mo, Ir, Co
ICP-OES 233.527 nm 0.004/0.0003 µg/mL 1
ICP-OES 455.403 nm 0.002/0.0001 µg/mL  1  Zr, U

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 13, 2019

- 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.  

- September 13, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCA10

Lot Number: R2-CA697921

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Calcium

Value / Analyte(s):

Starting Material: Calcium Oxide

P2-CA677788Starting Material Lot#:

Starting Material Purity: 99.9995%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9985 ± 30 µg/mL 
Density: 1.039 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9976  43 µg/mL

ICP Assay NIST SRM 3109a Lot Number: 130213

Assay Method #2 9965  25 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10008  26 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

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

Page 1 of 4
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.002500
O Al <  0.030000
O As <  0.025000
M Au <  0.013000
O B <  0.006900
M Ba  0.000905
O Be <  0.000270
M Bi <  0.002500
s Ca <
O Cd <  0.000540
M Ce <  0.001300
O Co  0.000558
O Cr <  0.006000
M Cs <  0.001300
M Cu <  0.002500
M Dy <  0.001300
M Er <  0.001300

M Eu <  0.001300
O Fe  0.002316
M Ga <  0.002500
M Gd <  0.001300
O Ge <  0.018000
M Hf <  0.002500
M Hg <  0.001300
M Ho <  0.001300
M In <  0.001300
M Ir <  0.001300
O K  0.015797
M La <  0.001300
O Li <  0.006900
M Lu <  0.001300
O Mg  0.002843
O Mn  0.000115
M Mo  0.002527

M Na  0.008214
M Nb <  0.001300
M Nd <  0.001300
O Ni <  0.005300
M Os <  0.002500
O P <  0.027000
M Pb  0.001685
M Pd <  0.006200
M Pr <  0.001300
M Pt <  0.001300
M Rb <  0.014000
M Re <  0.001300
M Rh <  0.002500
M Ru <  0.003800
n S <
M Sb <  0.007400
O Sc <  0.006100

O Se <  0.022000
O Si <  0.022000
M Sm <  0.001300
O Sn <  0.013000
M Sr  0.115847
M Ta <  0.008600
M Tb <  0.001300
O Te <  0.045000
M Th <  0.001300
O Ti <  0.004200
M Tl <  0.001300
M Tm <  0.001300
M U <  0.001300
O V <  0.002200
M W <  0.012000
M Y <  0.001300
M Yb <  0.001300

O Zn  0.001158
M Zr <  0.006200

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 40.08 +2 6 Ca(H2O)6+2
Chemical Compatibility - Soluble in HCl and HNO3.  Avoid H2SO4, HF, H3PO4 and neutral to basic media.  
Stable with most metals and inorganic anions forming insoluble  silicate, carbonate, hydroxide, oxide, fluoride, 
sulfate, oxalate, chromate, arsenate, and tungstate in neutral aqueous media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-10% HNO3 / LDPE container.
Ca Containing Samples (Preparation and Solution) -Metal ( best dissolved in diluted HNO3 ); Ores ( 
Carbonate fusion in Pt0 followed by HCl dissolution); Organic Matrices (dry ash and dissolution in dilute HCl. 
Do not heat when dissolving to avoid precipitation of SiO2). The oxide, hydroxide, carbonate, phosphate, and 
fluoride of calcium are soluble in % levels of HCl or HNO3. The sulfates (gypsum, anhydrite, etc.), certain 
silicates, and complex compounds require fusion with Na2CO3 followed by HCl / water dissolution. Note that 
contamination is a very real problem when analyzing for trace levels.
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 44 amu 1200 ppt n/a   16O212C, 
28Si16O, 88Sr

ICP-OES 393.366 nm 0.0002 / 0.00004 µg/mL 1 U, Ce
ICP-OES 396.847 nm 0.0005 / 0.00006 µg/mL 1 Th
ICP-OES 422.673 nm 0.01 / 0.001 µg/mL 1 Ge

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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

Page 3 of 4

Final Report 21I0294 10/21/2021 Page 605 of 797



CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

November 09, 2020

- 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.  

- November 09, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
Chairman / Senior Technical Director

Certifying Officer:

Michael Booth
Director, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCD10

Lot Number: P2-CD685077

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Cadmium

Value / Analyte(s):

Starting Material: Cd Shot

1954Starting Material Lot#:

Starting Material Purity: 99.9996%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9954 ± 30 µg/mL 
Density: 1.029 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

ICP Assay NIST SRM 3108 Lot Number: 130116

Assay Method #2

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 95% confidence level using a coverage factor of k = 2.

Page 1 of 4

Final Report 21I0294 10/21/2021 Page 607 of 797



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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag <  0.006348
O Al  0.011566
M As <  0.001623
M Au <  0.000405
M B <  0.004463
O Ba <  0.000968
M Be <  0.000405
M Bi <  0.000405
O Ca  0.002946
s Cd <
M Ce <  0.000405
M Co <  0.000405
M Cr  0.002907
M Cs <  0.002374
M Cu <  0.002434
M Dy <  0.000405
M Er <  0.000405

M Eu <  0.010622
M Fe  0.003011
M Ga <  0.000405
M Gd <  0.000405
M Ge <  0.000405
M Hf <  0.000405
O Hg <  0.002152
M Ho <  0.000405
O In <  0.021520
M Ir <  0.000405
O K  0.008179
M La <  0.000405
M Li <  0.000405
M Lu <  0.000405
O Mg  0.000137
M Mn <  0.001623
M Mo <  0.000811

O Na  0.004020
M Nb <  0.000405
M Nd <  0.000405
M Ni <  0.002840
M Os <  0.000405
O P <  0.045730
M Pb <  0.002434
M Pd <  0.000405
M Pr <  0.000405
M Pt <  0.000405
M Rb <  0.000405
M Re <  0.000405
M Rh <  0.000405
M Ru <  0.000405
O S <  0.037660
M Sb <  0.004057
M Sc <  0.001623

M Se <  0.008116
O Si  0.005480
M Sm <  0.000405
M Sn <  0.001217
M Sr <  0.000405
M Ta <  0.000405
M Tb <  0.000405
M Te <  0.016636
M Th <  0.000405
M Ti <  0.001217
M Tl <  0.004495
M Tm <  0.000405
M U <  0.000405
M V <  0.003179
M W <  0.000405
M Y <  0.000405
M Yb <  0.000811

O Zn <  0.002152
M Zr <  0.000405

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 112.41 +2 4 Cd2(OH) (aq)3+ 
and Cd(OH)(aq)
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 , and HF.   Avoid basic media forming insoluble 
carbonate and hydroxide.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3 / LDPE container.
Cd Containing Samples (Preparation and Solution) -Metal (soluble in HNO3); Oxides (soluble in HCl or 
HNO3); Ores (dissolve in HCl /HNO3 then take to fumes with H2SO4. The silica and lead sulfate are filtered 
off after the addition of water); Organic based (dry ash at 450°C and dissolve ash in HCl), (sulfuric / peroxide 
acid digestion).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 111 amu 11 ppt n/a 95Mo16O
ICP-OES 214.438 nm 0.003 / 0.0003 µg/mL 1 Pt, Ir
ICP-OES 226.502 nm 0.003 / 0.0003 µg/mL 1 Ir
ICP-OES 228.802 nm 0.003 / 0.0003 µg/mL 1 Co, Ir, As, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

November 08, 2019

- 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.  

- November 08, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCO10

Lot Number: N2-CO671028

Matrix: 3% (v/v) HNO3
10 000 µg/mL ea:
Cobalt

Value / Analyte(s):

Starting Material: COBALT

1749Starting Material Lot#:

Starting Material Purity: 99.9978%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9988 ± 34 µg/mL 
Density: 1.057 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2

ICP Assay NIST SRM traceable to 3113 Lot Number: M2-CO661665

- 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag  0.022956
O Al  0.013621
i As <
M Au <  0.000583
M B <  0.013512
O Ba  0.071210
O Be <  0.001771
M Bi  0.000614
O Ca  0.025034
M Cd <  0.000844
M Ce  0.002721
s Co <
M Cr <  0.020269
M Cs  0.000877
M Cu  0.007197
M Dy <  0.000422
M Er <  0.000422

M Eu <  0.000422
O Fe  0.048700
M Ga <  0.000844
M Gd  0.003247
M Ge <  0.004645
M Hf <  0.000422
M Hg <  0.002334
M Ho <  0.000422
M In <  0.003378
M Ir <  0.000583
O K  0.005785
M La  0.000877
O Li  0.000262
M Lu <  0.000422
O Mg  0.003444
O Mn <  0.006072
M Mo <  0.005911

O Na  0.008125
M Nb <  0.000422
M Nd <  0.017735
O Ni <  0.043642
M Os <  0.000583
n P <
M Pb  0.010094
M Pd <  0.000422
M Pr <  0.006756
M Pt <  0.000422
M Rb <  0.001689
M Re  0.016853
M Rh <  0.000422
M Ru <  0.000583
n S <
M Sb <  0.005911
M Sc <  0.001689

M Se <  0.009290
O Si  0.017539
M Sm <  0.001689
M Sn <  0.005067
O Sr  0.000841
M Ta <  0.000422
M Tb <  0.001689
M Te <  0.008445
M Th <  0.000422
M Ti <  0.002533
M Tl <  0.000422
M Tm <  0.000422
M U <  0.000422
M V <  0.001689
M W <  0.000844
M Y  0.001228
M Yb <  0.003378

M Zn  0.007197
M Zr <  0.014357

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

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 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

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.93 +2  6 Co(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable  with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 59 amu 2 ppt n/a  42Ca16O1H , 
40Ar18O1H , 
36Ar23Na, 
43Ca16O, 
24Mg35Cl

ICP-OES 228.616 nm 0.01/0.001 µg/mL 1
ICP-OES 237.862 nm 0.01/0.002 µg/mL 1 W, Re, Al, Ta
ICP-OES 238.892 nm 0.01/0.002 µg/mL 1 Fe, W, Ta

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 15, 2019

- 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.  

-

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Supervisor, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCR(3)10

Lot Number: R2-CR691013

Matrix: 10% (v/v) HNO3

10 000 µg/mL ea:
Chromium

Value / Analyte(s):

Starting Material: Cr METAL

2077Starting Material Lot#:

Starting Material Purity: 99.9942%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10044 ± 40 µg/mL 
Density: 1.082 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10057  58 µg/mL

ICP Assay NIST SRM 3112a Lot Number: 170630

Assay Method #2 10035  50 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000540
O Al  0.016634
M As  0.003838
M Au <  0.000540
M B <  0.049000
O Ba <  0.002000
O Be <  0.000250
M Bi  0.008956
O Ca  0.074642
M Cd <  0.000540
M Ce <  0.000540
O Co <  0.002900
s Cr <
M Cs <  0.019000
O Cu  0.010023
M Dy <  0.000540
M Er <  0.016000

M Eu <  0.003200
O Fe  0.202602
O Ga <  0.031000
M Gd <  0.000540
M Ge <  0.005400
M Hf <  0.000540
M Hg <  0.001600
M Ho <  0.000540
M In <  0.001100
M Ir <  0.000540
O K  0.034122
M La <  0.001100
O Li <  0.000130
M Lu <  0.000540
O Mg  0.001450
O Mn <  0.014000
O Mo <  0.013000

O Na  0.130091
M Nb <  0.022000
M Nd <  0.000540
O Ni  0.009170
M Os <  0.088000
i P <
M Pb  0.002559
M Pd <  0.001100
M Pr <  0.000540
M Pt <  0.000540
i Rb <
M Re <  0.002700
M Rh <  0.032000
M Ru <  0.094000
i S <
M Sb <  0.008600
O Sc <  0.001400

M Se <  0.012000
n Si <
M Sm <  0.035000
M Sn  0.004051
O Sr <  0.000250
M Ta <  0.000540
M Tb <  0.000540
M Te <  0.004800
M Th <  0.000540
O Ti  0.013435
M Tl <  0.001100
O Tm <  0.001800
M U <  0.001100
O V  0.159949
M W <  0.028000
M Y <  0.001100
M Yb <  0.000540

O Zn <  0.002700
M Zr <  0.020000

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 52.00 +3  6   Cr(H2O)63+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4. Avoid basic media. Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cr3 Containing Samples (Preparation and Solution) -Metal (soluble in HCl ); Oxides/Ores (Chrome 
ore/oxides are very difficult to dissolve. The following procedures [A-D] are commonly used: A. Fusion with 
KHSO4 and extraction with hot KCl. The residue fused with Na2CO3 and KClO3, 3:1.  B. Fusion with NaKSO4 
and NaF 2:1, C. Fusion with magnesia or lime and sodium or potassium carbonates, 4:1. D. Fusion with 
Na2O2 or NaOH and KNO3 or NaOH and Na2O2. Nickel, iron, copper, or silver crucibles should be used for 
D.  Platinum may be used for A, B, C); Organic Matrices (ash at 4500C followed by one of the fusion methods 
above or sulfuric/hydrogen peroxide acid digestions may be applicable to non oxide containing samples).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 52 amu 40 ppt N/A 36S16O, 36Ar16O - 
The 50Cr, 53Cr, 
54Cr lines suffer 
from many more 
potential 
interferences from 
sulfur, chlorine and 
argon compounds 
of oxygen, nitrogen 
and carbon.

ICP-OES 205.552 nm 0.006/0.0008 µg/mL 1 Os
ICP-OES 276.654 nm 0.01/0.001 µg/mL 1 Cu, Ta, V
ICP-OES 284.325 nm 0.008/0.0007 µg/mL  1

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034
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- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 25, 2020

- 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.  

- March 25, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGCU10

Lot Number: R2-CU693370

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Copper

Value / Analyte(s):

Starting Material: Cu Metal

2095Starting Material Lot#:

Starting Material Purity: 99.9996%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10016 ± 30 µg/mL 
Density: 1.033 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10010 ± 55 µg/mL

ICP Assay NIST SRM 3114 Lot Number: 121207

Assay Method #2 10017 ± 26 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10015 ± 25 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.007542
O Al <  0.000609
M As <  0.010371
M Au <  0.001885
O B  0.003662
M Ba  0.004252
M Be <  0.000942
M Bi <  0.000942
O Ca  0.002304
M Cd <  0.000942
M Ce <  0.000942
M Co  0.001890
M Cr <  0.005657
M Cs <  0.000942
s Cu <
M Dy <  0.000942
M Er <  0.000942

M Eu <  0.000942
O Fe  0.008698
M Ga <  0.000942
M Gd <  0.000942
M Ge <  0.005657
M Hf <  0.000942
O Hg <  0.007064
M Ho <  0.000942
M In <  0.000942
M Ir <  0.000942
O K  0.000762
M La <  0.000942
O Li <  0.000243
M Lu <  0.000942
O Mg  0.000320
O Mn  0.000793
M Mo <  0.005657

O Na  0.001434
M Nb <  0.000942
M Nd <  0.000942
M Ni  0.003780
M Os <  0.000942
O P <  0.031668
M Pb  0.005788
M Pd <  0.000942
M Pr <  0.000942
M Pt <  0.000942
M Rb <  0.000942
M Re <  0.000942
i Rh <
M Ru <  0.039588
O S  0.007172
M Sb <  0.001885
M Sc <  0.000942

M Se <  0.016971
O Si  0.003052
M Sm <  0.000942
M Sn <  0.005657
M Sr <  0.000942
M Ta <  0.000942
M Tb <  0.000942
M Te <  0.004714
M Th <  0.000942
O Ti <  0.002801
M Tl <  0.000942
M Tm <  0.000942
M U <  0.000942
M V <  0.003771
M W <  0.005657
M Y <  0.000942
M Yb <  0.000942

M Zn <  0.005657
M Zr <  0.000942

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 63.55  +2 6 Cu(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4, HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Cu Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 63 amu 10 ppt n/a 40Ar23Na 47Ti16O, 
14N12C37Cl, 
16O12C35Cl, 
23Na40Ca

ICP-OES 219.958 nm 0.01/.002 µg/mL 1 Th, Ta, Nb, U, Hf
ICP-OES 224.700 nm 0.01/.001 µg/mL 1  Pb, Ir, Ni, W
ICP-OES 324.754 nm 0.06/.001 µg/mL  Nb, U, Th, Mo, Hf

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

June 05, 2020

- 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.  

- June 05, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMG10

Lot Number: R2-MG695748

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Magnesium

Value / Analyte(s):

Starting Material: Magnesium Metal

2168Starting Material Lot#:

Starting Material Purity: 99.9984%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10044 ± 30 µg/mL 
Density: 1.053 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10055 ± 26 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10042 ± 57 µg/mL

ICP Assay NIST SRM 3131a Lot Number: 140110

Assay Method #3 10033 ± 26 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
O Ag  0.002104
M Al  0.003550
M As <  0.001400
M Au <  0.001400
O B  0.006847
O Ba  0.000963
O Be <  0.000120
M Bi <  0.000460
O Ca  0.053258
O Cd <  0.000360
M Ce <  0.002300
M Co <  0.000910
M Cr <  0.002300
M Cs  0.001039
O Cu <  0.003000
M Dy <  0.000460
M Er <  0.000460

M Eu <  0.000910
M Fe  0.002536
M Ga <  0.000460
M Gd <  0.000460
M Ge <  0.001400
M Hf <  0.000460
M Hg <  0.000460
M Ho <  0.000460
M In <  0.000460
M Ir <  0.000460
M K  0.048186
M La <  0.002800
O Li  0.027897
M Lu <  0.000460
s Mg <
O Mn  0.015216
M Mo <  0.000910

O Na  0.071011
M Nb <  0.000460
M Nd <  0.000910
O Ni <  0.001600
M Os <  0.000460
O P  0.015216
M Pb <  0.000460
M Pd <  0.003200
M Pr <  0.000460
M Pt <  0.001900
M Rb  0.002409
M Re <  0.000460
M Rh <  0.000460
M Ru <  0.000460
O S <  0.190000
M Sb  0.020796
O Sc <  0.000480

O Se <  0.048000
O Si <  0.032000
M Sm <  0.000460
M Sn <  0.002300
O Sr  0.000278
M Ta <  0.000460
M Tb <  0.000460
M Te <  0.007300
M Th <  0.000460
O Ti <  0.001700
M Tl  0.003043
M Tm <  0.000460
M U <  0.000460
M V <  0.000460
M W <  0.000460
O Y <  0.000720
M Yb <  0.000460

O Zn  0.003296
O Zr <  0.002700

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 24.31  +2 6  Mg(H2O)6+2
Chemical Compatibility -Soluble in HCl, HNO3, and  H2SO4 avoid  HF, H3PO4 and neutral to basic media.  
Stable with most metals and inorganic anions forming insoluble silicates, carbonates, hydroxides, oxides, 
and tungstates in neutral and slightly acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-10% HNO3 / LDPE container.
Mg Containing Samples (Preparation and Solution) -Metal (Best dissolved in diluted HNO3 ); Oxide (Readily 
soluble in above compatible aqueous acidic solutions); Ores (Carbonate fusion in Pt0 followed by HCl 
dissolution); Organic Matrices (Sulfuric / peroxide digestion or nitric / sulfuric / perchloric acid decomposition, 
or dry ash and dissolution in dilute HCl).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 24 amu 42 ppt n/a 7Li17O, 48Ti+2 , 
48Ca+2

ICP-OES 279.553 nm 0.0002 / 0.00003 µg/mL 1 Th
ICP-OES 280.270 nm 0.0003 / 0.00005 µg/mL 1 U, V
ICP-OES 285.213 nm 0.002 / 0.00003 µg/mL 1 U, Hf, Cr, Zr

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 01, 2020

- 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.  

- September 01, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
Chairman / Senior Technical Director

Certifying Officer:

Michael Booth
Director, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMN10

Lot Number: P2-MN687536

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Manganese

Value / Analyte(s):

Starting Material: Mn Metal

2275Starting Material Lot#:

Starting Material Purity: 99.9909%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10046 ± 30 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10045 ± 25 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 10083 ± 68 µg/mL

ICP Assay NIST SRM 3132 Lot Number: 050429

Assay Method #3 10031 ± 47 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001500
O Al  0.004337
M As <  0.008000
M Au <  0.000730
M B  0.069078
M Ba <  0.001500
M Be <  0.000730
M Bi <  0.003000
O Ca  0.062652
M Cd <  0.001500
M Ce <  0.007300
O Co  0.014779
O Cr  0.273102
M Cs <  0.000730
O Cu  0.007711
M Dy <  0.001500
M Er <  0.001500

M Eu <  0.000730
M Fe <  0.650000
M Ga  0.004337
M Gd <  0.000730
M Ge <  0.004400
M Hf <  0.000730
M Hg <  0.002200
M Ho <  0.000730
M In <  0.003000
M Ir <  0.000730
O K  0.006425
M La <  0.003000
O Li  0.000417
M Lu <  0.000730
O Mg  0.321297
s Mn <
M Mo  0.010281

O Na  0.176713
M Nb <  0.000730
M Nd <  0.001500
M Ni  0.024097
M Os <  0.000730
i P <
M Pb  0.007389
M Pd <  0.000730
M Pr <  0.000730
M Pt <  0.000730
M Rb <  0.006600
M Re <  0.000730
M Rh <  0.003000
M Ru <  0.004400
i S <
M Sb <  0.021000
O Sc <  0.004100

M Se <  0.006600
O Si  0.097995
M Sm <  0.000730
M Sn <  0.002200
O Sr  0.000931
M Ta <  0.000730
M Tb <  0.000730
M Te <  0.019000
M Th <  0.000730
O Ti <  0.006500
M Tl <  0.000730
M Tm <  0.000730
M U <  0.001500
M V <  0.000730
M W <  0.004400
O Y  0.001365
M Yb <  0.000730

M Zn  0.009960
M Zr <  0.000730

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 54.94 +2 6  Mn(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5 % HNO3/LDPE container.
Mn Containing Samples (Preparation and Solution) -Metal (Soluble in dilute acids ); Oxides (Soluble in dilute 
acids); Ores (Dissolve with HCl. If silica is present add HF and then fume off silica by adding H2SO4 and heat 
to SO3 fumes - dense white fumes).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 55 amu 10 ppt n/a 40Ar14N1H,39K16
O,37Cl18O,40Ar15
N,38Ar17O,36Ar18O
1H 
,38Ar16O1H,37Cl17
O1H,23Na32S

ICP-OES 257.610 nm 0.0014 / 0.00002 µg/mL 1 Ce, W, Re
ICP-OES 259.373 nm 0.0016 / 0.00002 µg/mL 1 U, Ta, Mo, Fe, Nb
ICP-OES 260.569 nm 0.0021 / 0.00002 µg/mL 1 Co

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

January 05, 2020

- 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.  

- January 05, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGMO10

Lot Number: R2-MO693167

Matrix: tr. NH4OH
H2O

10 000 µg/mL ea:
Molybdenum

Value / Analyte(s):

Starting Material: Ammonium Molybdate

2257Starting Material Lot#:

Starting Material Purity: 99.9914%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10013 ± 35 µg/mL 
Density: 1.011 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10035 ± 67 µg/mL

ICP Assay NIST SRM 3134 Lot Number: 130418

Assay Method #2 10005 ± 40 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.001826
M Al  0.004455
M As <  0.003006
M Au <  0.006012
M B <  0.035184
O Ba  0.015613
M Be <  0.003006
M Bi <  0.000401
O Ca  0.032589
O Cd <  0.051800
M Ce <  0.015030
M Co  0.004032
M Cr  0.005931
M Cs  0.002812
M Cu  0.005172
M Dy <  0.000300
M Er <  0.000300

M Eu <  0.000300
M Fe  0.002093
M Ga <  0.000300
M Gd <  0.000300
M Ge <  0.000903
M Hf <  0.000896
M Hg <  0.003006
M Ho <  0.000300
M In <  0.015030
M Ir <  0.007483
M K  1.114508
M La <  0.000300
O Li  0.000215
M Lu <  0.000300
M Mg  0.005212
M Mn  0.000952
s Mo <

M Na  0.008750
M Nb <  0.015030
i Nd <
M Ni <  0.004828
M Os <  0.003006
i P <
M Pb <  0.000409
M Pd <  0.001114
M Pr <  0.090184
M Pt <  0.000388
M Rb  0.040641
M Re <  0.000300
M Rh <  0.000300
M Ru <  0.003006
i S <
M Sb  0.003147
M Sc <  0.009019

M Se <  0.007480
i Si <
M Sm <  0.000300
M Sn  0.001004
M Sr  0.001903
M Ta <  0.000300
M Tb <  0.000300
M Te <  0.060122
M Th <  0.000786
O Ti <  0.093240
M Tl  0.013140
M Tm <  0.000300
M U  0.000937
M V <  0.000759
M W  0.592427
M Y <  0.000300
M Yb <  0.000300

M Zn  0.002553
M Zr <  0.005393

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 95.94  +6 6,7,8,9 [MoO4]
-2(chemical form as received)
Chemical Compatibility -Mo is received in a NH4OH matrix giving the operator the option of using HCl or HF to 
stabilize acidic solutions. The [MoO4]-2 is soluble in concentrated  HCl [MoOCl5]-2, dilute HF /  HNO3 [MoOF5]
-2 and  basic media [MoO4]-2.   Stable at ppm levels with some metals provided it is fluorinated.  Do not mix 
with Alkaline or Rare Earths when HF is present.  Stable with most inorganic anions provided it is in the 
[MoO4]-2 chemical form.
Stability - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the 
[MoOF5]-2  for  months in 1% HNO3 / LDPE container.  1-10,000 ppm single element solutions as the [MoO4]
-2 chemically stable for years in 1% NH4OH in a LDPE container.
Mo Containing Samples (Preparation and Solution) -Metal (Soluble in HF /  HNO3 or hot dilute HCl); Oxide 
(soluble in HF or NH4OH) ; Organic Matrices (Dry ash at 450EC  in Pt0 and dissolve oxide with HF or HCl ).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 95 amu 3 ppt n/a 40Ar39K16O,79Br1
6O,190Os2+,190Pt
2+

ICP-OES 202.030 nm 0.008 / 0.0002 µg/mL 1 Os, Hf
ICP-OES 203.844 nm 0.012 / 0.002 µg/mL 1
ICP-OES 204.598 nm 0.012 / 0.001 µg/mL 1 Ir, Ta

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

May 28, 2020

- 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.  

- May 28, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGNI10

Lot Number: P2-NI686384

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Nickel

Value / Analyte(s):

Starting Material: Ni Metal

2277 and 2282Starting Material Lot#:

Starting Material Purity: 99.9992%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9979 ± 30 µg/mL 
Density: 1.038 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9971 ± 54 µg/mL

ICP Assay NIST SRM 3136 Lot Number: 120619

Assay Method #2 9970 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 9993 ± 33 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.002606
M Al <  0.013000
O As <  0.067000
M Au <  0.002100
M B <  0.017000
M Ba <  0.001100
O Be <  0.000410
M Bi <  0.004200
O Ca  0.003351
M Cd  0.001365
M Ce <  0.001100
O Co  0.017377
O Cr <  0.006700
M Cs <  0.007300
M Cu  0.004096
M Dy <  0.001100
M Er <  0.001100

M Eu <  0.001100
O Fe  0.018618
M Ga <  0.001100
M Gd <  0.001100
M Ge <  0.004200
M Hf <  0.001100
M Hg  0.014895
M Ho <  0.001100
M In <  0.001100
M Ir  0.004716
O K  0.004716
M La <  0.001100
O Li <  0.000140
M Lu <  0.001100
O Mg  0.000372
O Mn <  0.001900
M Mo <  0.008400

O Na  0.004965
M Nb <  0.001100
M Nd <  0.001100
s Ni <
M Os  0.002110
i P <
M Pb  0.006578
M Pd <  0.001100
M Pr <  0.001100
M Pt <  0.001100
M Rb <  0.001100
M Re  0.001737
M Rh <  0.006300
M Ru <  0.019000
i S <
M Sb  0.005833
M Sc <  0.002100

O Se <  0.067000
O Si  0.010923
M Sm <  0.001100
M Sn <  0.016000
O Sr <  0.000940
M Ta <  0.001100
M Tb <  0.001100
M Te <  0.015000
M Th <  0.001100
M Ti <  0.004200
M Tl <  0.001100
M Tm <  0.001100
M U <  0.001100
M V <  0.002100
M W <  0.006300
O Y <  0.000540
M Yb <  0.001100

M Zn  0.006578
M Zr <  0.001100

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.69  +2 6 Ni(H2O)62+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4.  Avoid basic media.  Stable with most 
metals and inorganic anions in acidic media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Ni Containing Samples (Preparation and Solution) -Metal (Soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
(Dissolve in HCl / HNO3).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 60 amu 100 ppt n/a  43Ca16O1H , 
44Ca16O, 
23Na37Cl

ICP-OES 221.647 nm 0.01 / 0.0009 µg/mL 1 Si
ICP-OES 231.604 nm 0.02 / 0.002 µg/mL 1 Sb, Ta, Co
ICP-OES 232.003 nm 0.02 / 0.006 µg/mL 1 Cr, Re, Os, Nb, Ag, 

Pt, Fe

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 02, 2019

- 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.  

- December 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGPB10

Lot Number: P2-PB686383

Matrix: 0.5% (v/v) HNO3

10 000 µg/mL ea:
Lead

Value / Analyte(s):

Starting Material: Lead Nitrate

2299Starting Material Lot#:

Starting Material Purity: 99.9974%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10031 ± 30 µg/mL 
Density: 1.015 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10060 ± 63 µg/mL

ICP Assay NIST SRM 3128 Lot Number: 101026

Assay Method #2 10048 ± 32 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10007 ± 32 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag  0.000850
O Al  0.234602
M As <  0.001900
M Au <  0.002200
O B <  0.005200
O Ba  0.001530
O Be <  0.000630
O Bi  0.021080
O Ca  0.037400
M Cd <  0.000610
M Ce <  0.000910
M Co <  0.000610
M Cr <  0.003400
M Cs  0.002686
M Cu <  0.002500
M Dy <  0.000310
M Er <  0.000310

M Eu <  0.000310
O Fe  0.023460
M Ga <  0.000310
M Gd <  0.004300
M Ge <  0.000610
M Hf <  0.000310
M Hg <  0.001600
M Ho <  0.000610
M In <  0.000310
M Ir <  0.000310
O K  0.008840
M La <  0.000610
O Li  0.000108
M Lu <  0.000310
O Mg  0.004760
M Mn <  0.000310
O Mo <  0.005400

O Na  0.005780
M Nb <  0.000310
M Nd <  0.000310
M Ni <  0.001600
M Os <  0.000310
O P <  0.052000
s Pb <
M Pd <  0.000310
M Pr <  0.000310
M Pt <  0.000310
M Rb <  0.000610
M Re <  0.000310
O Rh <  0.006300
M Ru <  0.000310
O S <  0.052000
M Sb <  0.001300
M Sc <  0.000310

M Se <  0.004600
O Si  0.047600
M Sm <  0.000310
M Sn <  0.000610
O Sr  0.000442
M Ta <  0.000310
M Tb <  0.000310
M Te <  0.004300
M Th <  0.000310
M Ti  0.002992
M Tl  0.037400
M Tm <  0.000610
M U <  0.000310
M V <  0.000310
M W <  0.002200
M Y <  0.000310
M Yb <  0.000310

M Zn  0.005440
M Zr <  0.000610

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 207.20 +2 6 Pb(H2O)6+2
Chemical Compatibility - Soluble in HCl, HF and HNO3.  Avoid H2SO4.  Stable with most metals and 
inorganic anions forming insoluble carbonate, borate, sulfate, sulfite, sulfide, phosphate, oxalate, chromate, 
tannate, iodate, and cyanide in neutral aqueous media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 2-5% HNO3 / LDPE container.
Pb Containing Samples (Preparation and Solution) -Metal (Best dissolved in 1:1 H2O / HNO3 ); Oxides (The 
many different Pb oxides are soluble in HNO3 with the exception of PbO2 which is soluble in HCl or HF);  Ores 
and Alloys (Best attacked using 1:1  H2O / HNO3 ); Organic Matrices (Dry ash and dissolve in dilute HCl).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 208 amu 5 ppt n/a  192Pt16O, 
192Os16O

ICP-OES 168.215 nm 0.03 / 0.003 µg/mL 1 Co
ICP-OES 217.000 nm 0.09 / 0.03 µg/mL 1 W, Ir, Hf, Sb, Th
ICP-OES 220.353 nm 0.04 / 0.006 µg/mL 1 Bi, Nb

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 02, 2019

- 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.  

- December 02, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGSB10

Lot Number: R2-SB688559

Matrix: 3% (v/v) HNO3
3% (w/v) tartaric acid

10 000 µg/mL ea:
Antimony

Value / Analyte(s):

Starting Material: Antimony Metal

1857Starting Material Lot#:

Starting Material Purity: 99.9894%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10003 ± 47 µg/mL 
Density: 1.061 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10003 ± 41 µg/mL

ICP Assay NIST SRM 3102a Lot Number: 140911

- 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 follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000200
M Al  0.003200
M As <  0.004400
M Au <  0.000210
M B <  0.011000
O Ba <  0.004900
M Be <  0.000400
M Bi <  0.000200
O Ca  0.110000
M Cd <  0.000200
M Ce  0.006500
M Co <  0.000200
M Cr  0.006900
M Cs <  0.000200
M Cu <  0.000600
M Dy <  0.000100
M Er <  0.000100

M Eu <  0.000300
O Fe  0.060000
M Ga <  0.000400
M Gd <  0.000100
M Ge <  0.000600
M Hf <  0.000100
M Hg <  0.000110
M Ho <  0.000100
M In <  0.000100
M Ir <  0.000110
O K  0.020000
O La <  0.016000
O Li <  0.000430
M Lu <  0.000100
O Mg  0.021000
O Mn  0.001900
M Mo <  0.000500

O Na  0.140000
M Nb <  0.000100
M Nd <  0.000100
O Ni  0.004800
M Os <  0.000110
O P  0.540000
M Pb <  0.000400
M Pd <  0.000210
M Pr <  0.001600
M Pt <  0.000600
M Rb <  0.001000
M Re <  0.000100
M Rh <  0.000300
M Ru <  0.000310
n S <
s Sb <
O Sc <  0.002300

M Se <  0.007300
O Si  0.150000
M Sm <  0.000100
M Sn <  0.001800
O Sr  0.000750
M Ta  0.003300
M Tb <  0.000100
M Te <  0.000600
M Th <  0.000100
M Ti <  0.002800
M Tl <  0.000100
M Tm <  0.000100
M U <  0.000100
M V <  0.000800
M W <  0.000200
M Y <  0.000100
M Yb <  0.000100

O Zn  0.005000
O Zr <  0.006300

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

INTENDED USE6.0

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

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations
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www.inorganicventures.com/TCT- For more information, visit 

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 121.75 +3 6 Sb(O)C4H4O6-1
Chemical Compatibility -Stable in conc. HCl, dilute or conc. HF. Stable in dilute HNO3 as the fluoride or 
tartrate complex. Avoid basic media. Stable with most metals and inorganic anions in acidic media as the 
tartrate provided the acidity is not too high or the acid is oxidizing causing loss of the stabilizing tartrate ion. 
The fluoride complex of antimony is stable in strong acid but you should only mix with other metals that are 
fluorinated.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-2% HNO3 / LDPE container.
Sb Containing Samples (Preparation and Solution) -Metal and alloys (Soluble in H2O / HF / HNO3 mixture); 
Oxides ( Soluble in HCl and tartaric acid or H2O / HF / HNO3 mixtures); Ores (fusion with Na2CO3 in Pt0 
followed by dissolving the fuseate in a H2O / HF / HNO3 mixture); Organic based (sulfuric acid / hydrogen 
peroxide digestion)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 121 amu 5 ppt  N/A  105Pd16O, 
89Y16O2

ICP-OES 206.833 nm 0.03/0.003 µg/mL 1  Ta, Cr, Ge, Hf
ICP-OES 217.581 nm 0.05/0.005 µg/mL 1  Nb, W, Re, Fe
ICP-OES 231.147 nm 0.06/0.006 µg/mL 1  Ni, Co, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

April 30, 2020

- 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.  

- April 30, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGSE10

Lot Number: P2-SE684206

Matrix: 3% (v/v) HNO3

10 000 µg/mL ea:
Selenium

Value / Analyte(s):

Starting Material: Se Metal

1962Starting Material Lot#:

Starting Material Purity: 99.9991%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9992 ± 61 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9993 ± 67 µg/mL

ICP Assay NIST SRM 3149 Lot Number: 100901

Assay Method #2 9992 ± 73 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.002242
M Al  0.004465
O As <  0.022040
M Au <  0.000373
O B <  0.007714
M Ba <  0.001495
M Be <  0.001495
M Bi <  0.000373
O Ca  0.006552
M Cd  0.001169
M Ce <  0.000373
M Co <  0.000373
M Cr  0.002870
M Cs <  0.001121
M Cu <  0.000747
M Dy <  0.000373
M Er <  0.000373

M Eu <  0.000373
M Fe  0.008506
M Ga <  0.000373
M Gd <  0.000373
M Ge <  0.002616
M Hf <  0.000373
M Hg <  0.002240
M Ho <  0.000373
M In <  0.000373
M Ir <  0.000373
O K  0.002006
M La <  0.001121
O Li  0.000062
M Lu <  0.000373
O Mg  0.001159
M Mn <  0.000373
O Mo <  0.003195

O Na  0.013700
O Nb <  0.002975
M Nd <  0.000373
O Ni  0.001849
M Os <  0.000373
O P <  0.022040
M Pb  0.006379
M Pd <  0.000373
M Pr <  0.001495
M Pt <  0.000373
M Rb <  0.001868
M Re <  0.000373
M Rh <  0.000373
M Ru <  0.001493
O S  0.024674
M Sb <  0.002242
M Sc <  0.001121

s Se <
O Si  0.006270
M Sm <  0.000373
M Sn  0.000850
M Sr <  0.001121
M Ta <  0.000373
M Tb <  0.006353
M Te <  0.012707
M Th <  0.002990
M Ti <  0.003363
M Tl  0.008613
M Tm <  0.000373
M U <  0.000373
M V <  0.000747
M W <  0.002242
M Y <  0.000373
M Yb <  0.000373

O Zn  0.002382
M Zr <  0.001868

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 78.96 +4 6 H2SeO3
Chemical Compatibility -Soluble in HCl, HNO3,H3PO4, H2SO4 and HF aqueous matrices and water. It is 
stable  with  most inorganic anions but many cationic metals form the insoluble selenites under pH neutral 
conditions.  When fluorinated and/or under acidic conditions precipitation is typically not a problem at 
moderate to low concentrations.
Stability - 2-100 ppb levels stable for months alone or mixed with other elements at equivalent levels in 1% 
HNO3 / LDPE container. 1-10,000 ppm solutions chemically stable for years in 1-5% HNO3 / LDPE container.
Se Containing Samples (Preparation and Solution) -Metal (soluble in HNO3); Oxides ( readily soluble in 
water); Minerals and alloys (acid digestion with HNO3or HNO3 / HF ); Organic Matrices (acid digestion with hot 
concentrated H2SO4 accompanied by the careful dropwise addition of H2O2 until clear).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 82 amu 200 ppt  N/A  12C35Cl2
ICP-OES 196.026 nm 0.08/0.006 µg/mL 1  Fe
ICP-OES 203.985 nm 0.2/0.05 µg/mL 1  Sb, Ir, Cr, Ta
ICP-OES 206.279 nm 0.3/0.16 µg/mL 1  Cr, Pt

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

September 13, 2019

- 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.  

- September 13, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGTL10

Lot Number: R2-TL691937

Matrix: 5% (v/v) HNO3

10 000 µg/mL ea:
Thallium

Value / Analyte(s):

Starting Material: TlNO3

2118Starting Material Lot#:

Starting Material Purity: 99.9998%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 9987 ± 49 µg/mL 
Density: 1.035 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 9968 ± 68 µg/mL

ICP Assay NIST SRM 3158 Lot Number: 151215

Assay Method #2 10001 ± 58 µg/mL

Calculated 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 Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The follow ing equations are used in the calculation of the certif ied 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 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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000200
O Al <  0.004184
M As <  0.002003
O Au <  0.002824
O B <  0.004184
M Ba <  0.000400
O Be <  0.000104
M Bi <  0.005209
O Ca  0.002426
M Cd  0.001312
M Ce <  0.000200
M Co <  0.000601
M Cr <  0.000801
M Cs <  0.003606
M Cu <  0.001001
M Dy <  0.000200
M Er <  0.000200

M Eu <  0.000200
O Fe <  0.002824
M Ga <  0.000200
M Gd <  0.000200
M Ge <  0.000801
M Hf <  0.000200
M Hg <  0.000794
M Ho <  0.000200
M In <  0.000200
M Ir <  0.000198
O K  0.006150
M La <  0.000200
O Li <  0.000177
M Lu <  0.000200
O Mg  0.000527
M Mn <  0.000801
M Mo <  0.001202

O Na  0.002479
M Nb <  0.000200
M Nd <  0.000200
M Ni  0.001717
M Os <  0.000198
O P <  0.010460
M Pb  0.000807
M Pd <  0.000400
M Pr <  0.000200
M Pt <  0.000801
M Rb <  0.000200
M Re <  0.000200
M Rh <  0.000200
M Ru <  0.000397
O S <  0.015690
M Sb <  0.000400
O Sc <  0.000711

M Se <  0.011019
O Si  0.003744
M Sm <  0.000200
M Sn <  0.000601
O Sr <  0.000313
M Ta <  0.000200
M Tb <  0.000200
M Te <  0.005008
M Th <  0.000200
O Ti <  0.001255
s Tl <
M Tm <  0.000200
M U <  0.000200
M V <  0.002203
M W <  0.000601
M Y <  0.000200
M Yb <  0.000200

O Zn  0.002288
M Zr <  0.000200

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 204.38 +1 6 Tl(H2O)61+
Chemical Compatibility - Soluble in HCl, HNO3, and  H2SO4.  Stable with most metals and inorganic anions.  
The sulfite, thiocyanate and oxalate are moderately soluble; the phosphate and arsenite are slightly soluble 
and the sulfide is insoluble.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 2-5% HNO3 / LDPE container.
Tl Containing Samples (Preparation and Solution) -Metal (Best dissolved in HNO3 which forms chiefly the 
Tl1+ ion.); Oxide (The thallous oxide is readily soluble in water.  The thallic oxide requires high levels of acid); 
Ores (Carbonate fusion in Pt0 followed by HCl dissolution); Organic Matrices (Sulfuric/peroxide digestion or 
dry ash and dissolution in HCl).
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 205 amu 2 ppt N/A 189Os16O
ICP-OES 190.864 nm 0.04 / 0.004 µg/mL 1  V, Ti
ICP-OES 276.787 nm 0.1 / 0.01 µg/mL 1  Ta, V, Fe, Cr
ICP-OES 351.924 nm 0.2 / 0.02 µg/mL 1 Th, Ce, Zr

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0
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11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

April 08, 2020

- 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.  

- April 08, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGV10

Lot Number: R2-V688296

Matrix: 7% (v/v) HNO3

10 000 µg/mL ea:
Vanadium

Value / Analyte(s):

Starting Material: Vanadium pentoxide

1782Starting Material Lot#:

Starting Material Purity: 99.9907%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10026 ± 30 µg/mL 
Density: 1.105 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10025 ± 56 µg/mL

ICP Assay NIST SRM 3165 Lot Number: 160906

Assay Method #2 10027 ± 30 µg/mL

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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.000510
O Al  0.051000
M As <  0.000410
M Au <  0.000410
M B <  0.006000
M Ba  0.001800
M Be <  0.000110
M Bi <  0.000610
M Ca  0.180000
M Cd <  0.000410
M Ce <  0.000310
M Co <  0.001100
O Cr  0.190000
M Cs  0.005700
M Cu <  0.001800
M Dy <  0.000110
M Er <  0.000110

M Eu <  0.000110
O Fe  0.350000
M Ga <  0.007100
M Gd <  0.000110
M Ge <  0.000110
M Hf <  0.000110
M Hg <  0.000310
M Ho <  0.000110
M In <  0.000110
M Ir <  0.000110
M K  0.400000
M La <  0.000110
M Li <  0.001400
M Lu <  0.000110
M Mg  0.009200
M Mn  0.008700
M Mo  0.086000

M Na  0.095000
M Nb <  0.000710
M Nd <  0.000210
M Ni  0.011000
M Os <  0.000410
O P <  0.120000
M Pb <  0.002300
M Pd <  0.000610
M Pr <  0.000110
M Pt <  0.000410
M Rb <  0.000410
M Re <  0.000110
M Rh <  0.000110
M Ru <  0.000410
n S <
M Sb  0.076000
M Sc <  0.000310

M Se <  0.002300
O Si  0.260000
M Sm <  0.000110
M Sn <  0.003300
M Sr  0.001400
M Ta <  0.000110
M Tb <  0.000110
M Te <  0.000610
M Th <  0.000210
M Ti <  0.021000
M Tl <  0.000110
M Tm <  0.000110
M U <  0.000310
s V <
M W <  0.003100
M Y <  0.000110
M Yb <  0.000110

M Zn  0.008900
M Zr <  0.002500

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 50.94 +5 6 H2V10O284-
Chemical Compatibility -Soluble in HCl, HNO3, H2SO4, HF, H3PO4 and strong basic media.  Stable with 
most metals and inorganic anions in acidic media.
Stability -  2-100 ppb levels stable for months in 1% HNO3 / LDPE container.  1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
V Containing Samples (Preparation and Solution) -Metal (Fusion with NaOH or KOH in Ni0 or Na2CO3 / 
KNO3 ); Oxides (V2O3  - use HCl, V2O4 - use HCl or HNO3, V2O5 -  use concentrated acids);  Ores (Na2CO3 / 
KNO3 in Pt0 caution - nitrates attack Pto followed by water extraction of fuseate); Organic Matrices (Ash at 450 
EC followed by dissolving according to V2O5 above) .
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 51 amu 4 ppt N/A  34S16O1H, 
35Cl16O, 38Ar13C, 
36Ar15N,  
36Ar14N1H, 
37Cl14N,36S15N, 
33S18O, 34S17O, 
102Ru+2,02Pd+2

ICP-OES 290.882 nm 0.008 / 0.0008 µg/mL 1 Hf, Nb
ICP-OES 292.402 nm 0.006 / 0.001 µg/mL 1 Th
ICP-OES 309.311 nm 0.005 / 0.001 µg/mL 1 Mg, U, Th

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
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- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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 VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

March 01, 2020

- 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.  

- March 01, 2024

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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1.0 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).

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution

Catalog Number: CGZN10

Lot Number: P2-ZN686137

Matrix: 2% (v/v) HNO3

10 000 µg/mL ea:
Zinc

Value / Analyte(s):

Starting Material: Zn Shot

2201Starting Material Lot#:

Starting Material Purity: 99.9993%

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 10040 ± 30 µg/mL 
Density: 1.033 g/mL (measured at 20 ± 4 ºC)

Assay Information:

Assay Method #1 10009 ± 54 µg/mL

ICP Assay NIST SRM 3168a Lot Number: 120629

Assay Method #2 10049 ± 33 µg/mL

EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10041 ± 28 µg/mL

Calculated 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 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 95% confidence level using a coverage factor of k = 2.
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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 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.

4.2 Balance Calibration 

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

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 (µg/mL)5.0

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 µm.
M Ag <  0.003057
O Al <  0.005720
M As <  0.003057
M Au <  0.000510
O B <  0.017160
M Ba <  0.000509
M Be <  0.000509
M Bi <  0.005095
O Ca  0.033793
O Cd  0.003924
M Ce <  0.000509
M Co <  0.000509
O Cr  0.001549
M Cs <  0.000509
O Cu <  0.010296
M Dy <  0.000509
M Er <  0.000509

M Eu <  0.000509
O Fe  0.006348
M Ga <  0.007134
M Gd <  0.000509
M Ge <  0.003057
M Hf <  0.000509
M Hg <  0.001021
M Ho <  0.000509
M In <  0.000509
M Ir <  0.000510
O K  0.001499
M La <  0.000509
O Li <  0.000457
M Lu <  0.000509
O Mg  0.000349
M Mn <  0.000509
M Mo <  0.000509

O Na  0.001874
M Nb <  0.000509
M Nd <  0.000509
M Ni <  0.000509
M Os <  0.000510
O P <  0.057200
O Pb  0.023870
M Pd <  0.002038
M Pr <  0.000509
M Pt <  0.000509
M Rb <  0.002038
M Re <  0.000509
M Rh <  0.000509
M Ru <  0.006129
O S <  0.034320
M Sb <  0.001019
M Sc <  0.000509

M Se <  0.023441
O Si <  0.057200
M Sm <  0.000509
M Sn <  0.000509
M Sr <  0.000509
M Ta <  0.000509
M Tb <  0.000509
M Te <  0.023441
M Th <  0.000509
M Ti <  0.000509
M Tl <  0.009172
M Tm <  0.000509
M U <  0.000509
M V <  0.000509
M W <  0.001019
M Y <  0.000509
M Yb <  0.000509

s Zn <
M Zr <  0.000509

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

INTENDED USE6.0

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL7.0

7.1 Storage and Handling Recommendations

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

- 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 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.

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 65.39 +2 4 Zn(OH)(aq)1+
Chemical Compatibility -Stable in HCl, HNO3, H2SO4 ,HF, H3PO4. Avoid basic media forming insoluble 
carbonate and hydroxide. Stable with most metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 1-5% HNO3 / LDPE container.
Zn Containing Samples (Preparation and Solution) -Metal (soluble in HNO3 ); Oxides ( Soluble in HCl ); Ores 
( Dissolve in HCl / HNO3); Organic based (dry ash at 4500C and dissolve ash in HCl) (sulfuric/peroxide acid 
digestion)
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Interferences (underlined indicates severe)OrderEstimated D.L.Technique/Line

ICP-MS 66 amu 7 ppt  N/A  50Ti16O,50Cr16O, 
50V16O, 34S16O2, 
32S16O18O, 
32S17O2, 
33S16O17O, 
32S34S, 33S2

ICP-OES 202.548 nm 0.004/0.0002 µg/mL 1  Nb, Cu, Co, Hf
ICP-OES 206.200 nm 0.006/0.0006 µg/mL 1 Sb, Ta, Bi, Os
ICP-OES 213.856 nm 0.002/0.0004 µg/mL 1  Ni, Cu, V

HAZARDOUS INFORMATION 8.0

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

HOMOGENEITY9.0

- 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 DOCUMENTATION10.0

10.1 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

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

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers"

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
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CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY11.0

11.1 Certification Issue Date

11.2 Lot Expiration Date

- 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. 

December 05, 2019

- 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.  

- December 05, 2023

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

11.3 Period of Validity

- 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. 

- Sealed TCT Bag Open Date: __________________________

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Paul Gaines
CEO, Senior Technical Director

Certifying Officer:

Michael Booth
Manager, Quality Control
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-01[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

09/20/21 10:10 09/22/21 09:07

09/22/21 13:08 0.00 [CALC]

[CALC]

[CALC]

1  / 1 

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01 

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-55-8 <2.00Nitrate-N U2.00 2.00100
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Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-09109/20/21 10:10 09/22/21 09:07

09/22/21 13:08 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

<1.00Nitrate + Nitrite as N H, U1.00 1.00100

14797-65-0 <1.00Nitrite-N H, U1.00 1.00100
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-03[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

09/20/21 11:11 09/22/21 09:07

09/22/21 13:19 0.00 [CALC]

[CALC]

[CALC]

1  / 1 

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03 

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-55-8 <2.00Nitrate-N U2.00 2.00100
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Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-10309/20/21 11:11 09/22/21 09:07

09/22/21 13:19 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

1.70Nitrate + Nitrite as N H, D1.00 1.00100

14797-65-0 1.62Nitrite-N H, D1.00 1.00100
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-05[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

09/20/21 11:30 09/22/21 09:07

09/22/21 12:23 0.00 [CALC]

[CALC]

[CALC]

1  / 1 

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05 

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-55-8 <0.0200Nitrate-N U0.0200 0.02001
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Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-03909/20/21 11:30 09/22/21 09:07

09/22/21 12:23 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

<0.010Nitrate + Nitrite as N H, U0.010 0.0101

14797-65-0 <0.010Nitrite-N H, U0.010 0.0101
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-07[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

09/20/21 12:29 09/22/21 09:07

09/22/21 12:34 0.00 [CALC]

[CALC]

[CALC]

1  / 1 

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07 

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-55-8 0.0895Nitrate-N 0.0600 0.06005
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Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-04209/20/21 12:29 09/22/21 09:07

09/22/21 12:24 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-65-0 <0.010Nitrite-N U0.010 0.0101
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-07RE1[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-05309/20/21 12:29 09/22/21 09:07

09/22/21 12:34 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07RE1 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

0.090Nitrate + Nitrite as N H, D0.050 0.0505
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-09[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

09/20/21 12:35 09/22/21 09:07

09/22/21 12:25 0.00 [CALC]

[CALC]

[CALC]

1  / 1 

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09 

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-55-8 0.105Nitrate-N 0.0200 0.02001
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Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-04309/20/21 12:35 09/22/21 09:07

09/22/21 12:25 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

0.105Nitrate + Nitrite as N 0.010 0.0101

14797-65-0 <0.010Nitrite-N U0.010 0.0101
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[Bookmark_1]Inorganic Results WET EPA 353.2 21I0294-11[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

09/20/21 13:54 09/22/21 09:07

09/22/21 12:26 0.00 [CALC]

[CALC]

[CALC]

1  / 1 

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11 

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14797-55-8 <0.0200Nitrate-N U0.0200 0.02001
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Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092221NO2NO3A-04509/20/21 13:54 09/22/21 09:07

09/22/21 12:26 0.00 No Prep Wet Chem

BJI0609 SJI0355

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

0.014Nitrate + Nitrite as N 0.010 0.0101

14797-65-0 <0.010Nitrite-N U0.010 0.0101
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[Bookmark_2]Prep Batch Summary BJI0609 EPA 353.2[Bookmark]

PREPARATION BATCH SUMMARY

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0609 Water No Prep Wet Chem

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 092221NO2NO3A-092 09/22/21 09:07

MW-28_092021 21I0294-01 092221NO2NO3A-091 09/22/21 09:07

MW-24_092021 21I0294-03 092221NO2NO3A-104 09/22/21 09:07

MW-24_092021 21I0294-03 092221NO2NO3A-103 09/22/21 09:07

MW-60_092021 21I0294-05 092221NO2NO3A-039 09/22/21 09:07

MW-60_092021 21I0294-05 092221NO2NO3A-040 09/22/21 09:07

MW-55_092021 21I0294-07 092221NO2NO3A-042 09/22/21 09:07

MW-55_092021 21I0294-07RE1 092221NO2NO3A-053 09/22/21 09:07 Added 9/22/2021 by RMS

MW-42_092021 21I0294-09 092221NO2NO3A-044 09/22/21 09:07

MW-42_092021 21I0294-09 092221NO2NO3A-043 09/22/21 09:07

MW-54_092021 21I0294-11 092221NO2NO3A-045 09/22/21 09:07

MW-54_092021 21I0294-11 092221NO2NO3A-046 09/22/21 09:07

Blank BJI0609-BLK1 092221NO2NO3A-066 09/22/21 09:07

Blank BJI0609-BLK1 092221NO2NO3A-065 09/22/21 09:07

LCS BJI0609-BS1 092221NO2NO3A-067 09/22/21 09:07

LCS BJI0609-BS2 092221NO2NO3A-070 09/22/21 09:07

MW-28_092021 BJI0609-DUP1 092221NO2NO3A-093 09/22/21 09:07

MW-28_092021 BJI0609-DUP1 092221NO2NO3A-094 09/22/21 09:07

MRL Check BJI0609-MRL1 092221NO2NO3A-055 09/22/21 09:07

MRL Check BJI0609-MRL2 092221NO2NO3A-058 09/22/21 09:07

MW-28_092021 BJI0609-MS1 092221NO2NO3A-095 09/22/21 09:07

MW-28_092021 BJI0609-MS2 092221NO2NO3A-100 09/22/21 09:07

MW-28_092021 BJI0609-MSD1 092221NO2NO3A-097 09/22/21 09:07

MW-28_092021 BJI0609-MSD2 092221NO2NO3A-102 09/22/21 09:07
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[Bookmark_1]Inorganic Blank Results WET EPA 353.2 BJI0609-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

EPA 353.2

TotalAnalytes

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJI0609-BLK1 Prepared:

Analyzed:

09/22/21 09:07

09/22/21 12:46Preparation: No Prep Wet Chem

BJI0609

Water

LACHAT2Instrument:Calibration:SJI0355Sequence: N/A

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (mg/L) MRL

NDNitrate + Nitrite as N 0.0101 U0.010

ND14797-65-0 Nitrite-N 0.0101 U0.010
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[Bookmark_2]LCS/LCSD BJI0609 EPA 353.2[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0609

Water

No Prep Wet Chem

BJI0609-BS1

Analyzed: 09/22/21 12:47

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Nitrate + Nitrite as N 90 - 1100.500 0.549 110

* Indicates values outside of QC limits

* Indicates values outside of QC limits
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LCS / LCS DUPLICATE RECOVERY
EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0609

Water

No Prep Wet Chem

BJI0609-BS2

Analyzed: 09/22/21 12:49

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Nitrite-N 90 - 1100.500 0.493 98.6

* Indicates values outside of QC limits
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[Bookmark_2]Duplicates BJI0609 EPA 353.2[Bookmark]

DUPLICATES

EPA 353.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-28_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJI0609

No Prep Wet Chem

BJI0609-DUP1

10 mL / 10 mL

% Solids:

Lab Source ID: 21I0294-01

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(mg/L) (mg/L)

H, UNitrate + Nitrite as N H, 

U
ND20 ND

H, UNitrite-N H, 

U
ND20 ND

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJI0609 EPA 353.2[Bookmark]

MS / MS DUPLICATE RECOVERY
EPA 353.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0609 BJI0609-MS1

5 mL / 5 mL MW-28_092021

No Prep Wet Chem

09/22/21 13:12Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(mg/L)

SAMPLE

CONCENTRATION

(mg/L)

MS

CONCENTRATION

(mg/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

100 111 75 - 125Nitrate + Nitrite as N 111E, H, DND H, U

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 353.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0609 BJI0609-MSD1

5 mL / 5 mL MW-28_092021

No Prep Wet Chem

09/22/21 13:13Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(mg/L)

MSD

CONCENTRATION

(mg/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

100 111  0.00 20 75 - 125Nitrate + Nitrite as N 111E, H, D

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 353.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0609 BJI0609-MS2

5 mL / 5 mL MW-28_092021

No Prep Wet Chem

09/22/21 13:14Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(mg/L)

SAMPLE

CONCENTRATION

(mg/L)

MS

CONCENTRATION

(mg/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

100 100 75 - 125Nitrite-N 100E, H, DND H, U

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 353.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0609 BJI0609-MSD2

5 mL / 5 mL MW-28_092021

No Prep Wet Chem

09/22/21 13:17Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(mg/L)

MSD

CONCENTRATION

(mg/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

100 82.2  19.5 200 75 - 125Nitrite-N 82.2H, D

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0355 LACHAT2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Cal Standard SJI0355-CAL1 092221NO2NO3A-001 09/22/21 11:55NA

Cal Standard SJI0355-CAL2 092221NO2NO3A-003 09/22/21 11:56NA

Cal Standard SJI0355-CAL3 092221NO2NO3A-005 09/22/21 11:58NA

Cal Standard SJI0355-CAL4 092221NO2NO3A-007 09/22/21 11:59NA

Cal Standard SJI0355-CAL5 092221NO2NO3A-009 09/22/21 12:00NA

Cal Standard SJI0355-CAL6 092221NO2NO3A-011 09/22/21 12:01NA

Cal Standard SJI0355-CAL7 092221NO2NO3A-013 09/22/21 12:02NA

Cal Standard SJI0355-CAL8 092221NO2NO3A-015 09/22/21 12:04NA

Cal Standard SJI0355-CAL9 092221NO2NO3A-018 09/22/21 12:05NA

Cal Standard SJI0355-CALA 092221NO2NO3A-020 09/22/21 12:06NA

Cal Standard SJI0355-CALB 092221NO2NO3A-022 09/22/21 12:07NA

Cal Standard SJI0355-CALC 092221NO2NO3A-024 09/22/21 12:08NA

Cal Standard SJI0355-CALD 092221NO2NO3A-026 09/22/21 12:10NA

Cal Standard SJI0355-CALE 092221NO2NO3A-028 09/22/21 12:11NA

Cal Standard SJI0355-CALF 092221NO2NO3A-030 09/22/21 12:12NA

Cal Standard SJI0355-CALG 092221NO2NO3A-032 09/22/21 12:13NA

Initial Cal Check SJI0355-ICV1 092221NO2NO3A-033 09/22/21 12:14NA

Initial Cal Check SJI0355-ICV2 092221NO2NO3A-036 09/22/21 12:17NA

Initial Cal Blank SJI0355-ICB1 092221NO2NO3A-037 09/22/21 12:20NA

Initial Cal Blank SJI0355-ICB1 092221NO2NO3A-038 09/22/21 12:20NA

MW-60_092021 21I0294-05 092221NO2NO3A-039 09/22/21 12:23Water

MW-60_092021 21I0294-05 092221NO2NO3A-040 09/22/21 12:23Water

MW-55_092021 21I0294-07 092221NO2NO3A-042 09/22/21 12:24Water

MW-42_092021 21I0294-09 092221NO2NO3A-043 09/22/21 12:25Water

MW-42_092021 21I0294-09 092221NO2NO3A-044 09/22/21 12:25Water

MW-54_092021 21I0294-11 092221NO2NO3A-045 09/22/21 12:26Water

MW-54_092021 21I0294-11 092221NO2NO3A-046 09/22/21 12:26Water

MW-55_092021 21I0294-07RE1 092221NO2NO3A-053 09/22/21 12:34Water

MRL Check BJI0609-MRL1 092221NO2NO3A-055 09/22/21 12:36Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0355 LACHAT2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MRL Check BJI0609-MRL2 092221NO2NO3A-058 09/22/21 12:37Water

Calibration Check SJI0355-CCV1 092221NO2NO3A-059 09/22/21 12:38NA

Calibration Check SJI0355-CCV2 092221NO2NO3A-062 09/22/21 12:41NA

Calibration Blank SJI0355-CCB1 092221NO2NO3A-063 09/22/21 12:44NA

Calibration Blank SJI0355-CCB1 092221NO2NO3A-064 09/22/21 12:44NA

Blank BJI0609-BLK1 092221NO2NO3A-065 09/22/21 12:46Water

Blank BJI0609-BLK1 092221NO2NO3A-066 09/22/21 12:46Water

LCS BJI0609-BS1 092221NO2NO3A-067 09/22/21 12:47Water

LCS BJI0609-BS2 092221NO2NO3A-070 09/22/21 12:49Water

Calibration Check SJI0355-CCV3 092221NO2NO3A-085 09/22/21 12:58NA

Calibration Check SJI0355-CCV4 092221NO2NO3A-088 09/22/21 13:01NA

Calibration Blank SJI0355-CCB2 092221NO2NO3A-090 09/22/21 13:04NA

Calibration Blank SJI0355-CCB2 092221NO2NO3A-089 09/22/21 13:04NA

MW-28_092021 21I0294-01 092221NO2NO3A-091 09/22/21 13:08Water

MW-28_092021 21I0294-01 092221NO2NO3A-092 09/22/21 13:08Water

MW-28_092021 BJI0609-DUP1 092221NO2NO3A-093 09/22/21 13:10Water

MW-28_092021 BJI0609-DUP1 092221NO2NO3A-093 09/22/21 13:10Water

MW-28_092021 BJI0609-DUP1 092221NO2NO3A-094 09/22/21 13:10Water

MW-28_092021 BJI0609-DUP1 092221NO2NO3A-094 09/22/21 13:10Water

MW-28_092021 BJI0609-MS1 092221NO2NO3A-095 09/22/21 13:12Water

MW-28_092021 BJI0609-MS1 092221NO2NO3A-095 09/22/21 13:12Water

MW-28_092021 BJI0609-MSD1 092221NO2NO3A-097 09/22/21 13:13Water

MW-28_092021 BJI0609-MSD1 092221NO2NO3A-097 09/22/21 13:13Water

MW-28_092021 BJI0609-MS2 092221NO2NO3A-100 09/22/21 13:14Water

MW-28_092021 BJI0609-MS2 092221NO2NO3A-100 09/22/21 13:14Water

MW-28_092021 BJI0609-MSD2 092221NO2NO3A-102 09/22/21 13:17Water

MW-28_092021 BJI0609-MSD2 092221NO2NO3A-102 09/22/21 13:17Water

MW-24_092021 21I0294-03 092221NO2NO3A-103 09/22/21 13:19Water

MW-24_092021 21I0294-03 092221NO2NO3A-104 09/22/21 13:19Water
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 353.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0355 LACHAT2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Check SJI0355-CCV5 092221NO2NO3A-111 09/22/21 13:29NA

Calibration Check SJI0355-CCV6 092221NO2NO3A-114 09/22/21 13:32NA

Calibration Blank SJI0355-CCB3 092221NO2NO3A-115 09/22/21 13:35NA

Calibration Blank SJI0355-CCB3 092221NO2NO3A-116 09/22/21 13:35NA

Calibration Check SJI0355-CCV7 092221NO2NO3A-135 09/22/21 13:53NA

Calibration Check SJI0355-CCV8 092221NO2NO3A-138 09/22/21 13:56NA

Calibration Blank SJI0355-CCB4 092221NO2NO3A-140 09/22/21 13:58NA

Calibration Blank SJI0355-CCB4 092221NO2NO3A-139 09/22/21 13:58NA
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[Bookmark_2]Instrument Blanks SJI0355 EPA 353.2[Bookmark]

Instrument ID: LACHAT2 UNASSIGNEDCalibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJI0355

EPA 353.2

GeoEngineers
:

09/22/21 12:20Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

mg-N/LNitrite-N 0.004SJI0355-ICB1 0.0100.01

mg-N/LNitrate + Nitrite as N 0.001SJI0355-ICB1 0.0100.01

mg-N/LNitrite-N 0.005SJI0355-CCB1 0.0100.01

mg-N/LNitrate + Nitrite as N 0.002SJI0355-CCB1 0.0100.01

mg-N/LNitrite-N 0.004SJI0355-CCB2 0.0100.01

mg-N/LNitrate + Nitrite as N 0.002SJI0355-CCB2 0.0100.01

mg-N/LNitrite-N 0.004SJI0355-CCB3 0.0100.01

mg-N/LNitrate + Nitrite as N 0.002SJI0355-CCB3 0.0100.01

mg-N/LNitrite-N 0.005SJI0355-CCB4 0.0100.01

mg-N/LNitrate + Nitrite as N 0.002SJI0355-CCB4 0.0100.01

Final Report 21I0294 10/21/2021 Page 699 of 797



Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 353.2

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJI0355

Instrument ID: LACHAT2 Calibration: UNASSIGNED

[Bookmark_2]Calibration Verification UNASSIGNED EPA 353.2[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

1060.50000 0.531 mg-N/LSJI0355-ICV1 EPA 353.2Nitrate + Nitrite as N

96.40.50000 0.482 mg-N/LSJI0355-ICV2 EPA 353.2Nitrite-N

1100.50000 0.549 mg-N/LSJI0355-CCV1 EPA 353.2Nitrate + Nitrite as N

98.20.50000 0.491 mg-N/LSJI0355-CCV2 EPA 353.2Nitrite-N

1090.50000 0.547 mg-N/LSJI0355-CCV3 EPA 353.2Nitrate + Nitrite as N

97.20.50000 0.486 mg-N/LSJI0355-CCV4 EPA 353.2Nitrite-N

1090.50000 0.543 mg-N/LSJI0355-CCV5 EPA 353.2Nitrate + Nitrite as N

97.40.50000 0.487 mg-N/LSJI0355-CCV6 EPA 353.2Nitrite-N

1080.50000 0.542 mg-N/LSJI0355-CCV7 EPA 353.2Nitrate + Nitrite as N

97.40.50000 0.487 mg-N/LSJI0355-CCV8 EPA 353.2Nitrite-N

* Values outside of QC limits
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[Bookmark_2]Hold Time Summary EPA 353.2[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 353.2

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 2

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:0821I0294-01

 1

MW-28_092021
 2  2 2 *

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:0821I0294-01

 1

MW-28_092021
 28  28 2

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:0821I0294-01

 1

MW-24_092021
 2

09/20/21

11:11

09/21/21

15:38

09/22/21

09:07

09/22/21
13:1921I0294-03

 1

MW-24_092021
 28  28 2

09/20/21

11:11

09/21/21

15:38

09/22/21

09:07

09/22/21
13:1921I0294-03

 1

MW-24_092021
 2  2 2 *

09/20/21

11:11

09/21/21

15:38

09/22/21

09:07

09/22/21
13:1921I0294-03

 1

MW-60_092021
 2  2 2 *

09/20/21

11:30

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2321I0294-05

 1

MW-60_092021
 28  28 2

09/20/21

11:30

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2321I0294-05

 1

MW-60_092021
 2

09/20/21

11:30

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2321I0294-05

 1

MW-55_092021
 2  2 2

09/20/21

12:29

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2421I0294-07

 1

MW-55_092021
 2

09/20/21

12:29

09/21/21

15:38

09/22/21

09:07

09/22/21
12:3421I0294-07

 1

MW-55_092021
 28  28 2

09/20/21

12:29

09/21/21

15:38

09/22/21

09:07

09/22/21
12:3421I0294-07RE1

 1

MW-42_092021
 2  2 2

09/20/21

12:35

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2521I0294-09

 1

MW-42_092021
 2

09/20/21

12:35

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2521I0294-09

 1

MW-42_092021
 28  28 2

09/20/21

12:35

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2521I0294-09

 1

MW-54_092021
 2  2 2

09/20/21

13:54

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2621I0294-11

 1

MW-54_092021
 28  28 2

09/20/21

13:54

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2621I0294-11

 1

MW-54_092021
 2

09/20/21

13:54

09/21/21

15:38

09/22/21

09:07

09/22/21
12:2621I0294-11

 1

Duplicate
 28  28 2

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:10BJI0609-DUP1

 1

Duplicate
 2  2 2 *

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:10BJI0609-DUP1

 1

Matrix Spike
 28  28 2

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:12BJI0609-MS1

 1

Matrix Spike
 2  2 2 *

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:14BJI0609-MS2

 1
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Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 353.2

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix Spike Dup
 28  28 2

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:13BJI0609-MSD1

 1

Matrix Spike Dup
 2  2 2 *

09/20/21

10:10

09/21/21

15:38

09/22/21

09:07

09/22/21
13:17BJI0609-MSD2

 1

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary EPA 353.2[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 353.2

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

LACHAT2

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.010 mg/LNitrate + Nitrite as N 0.010

0.010 mg/LNitrite-N 0.010
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3HDN�QXPEHU 5HWHQWLRQ�WLPH $UHD +HLJKW &RQFHQWUDWLRQ &RPSRQHQW�QDPH

PLQ ��6�FP��[�PLQ �6�FP PJ�/

� ����� ������ ������ ����� )OXRULGH

� ����� ������ ����� ����� &KORULGH

� ����� ������ ������ ����� 1LWULWH

� ����� ������ ����� ����� 1LWUDWH

� ������ ������ ����� ����� 3KRVSKDWH

� ������ ������ ����� ����� 6XOIDWH

$QDO\WLFDO�5HVRXUFHV��,QFRUSRUDWHG

$QDO\WLFDO�&KHPLVWV�DQG�&RQVXOWDQWV

6DPSOH�GDWD

67$1'$5'�9(5,),&$7,21,GHQW

6DPSOH6DPSOH�W\SH

��������������������87&��'HWHUPLQDWLRQ�VWDUW

(%������������0HWKRG���&DOLEUDWLRQ�'DWH

,&���2SHUDWRU

'LOXWLRQ�)DFWRU ����

$QLRQV

'DWD�VRXUFH &RQGXFWLYLW\�GHWHFWRU��������&RPSDFW�,&�)OH[���

&KDQQHO &RQGXFWLYLW\

5HFRUGLQJ�WLPH ���� PLQ

,QWHJUDWLRQ $XWRPDWLFDOO\

&ROXPQ�W\SH 0HWURVHS�$�6XSS������������

(OXHQW�FRPSRVLWLRQ &DUE�%L&DUE������PPRO�/�6RGLXP�&DUERQDWH

���PPRO�/�6RGLXP�%L&DUERQDWH

)ORZ ����� P/�PLQ

0D[LPXP�IORZ�PRQLWRUHG \HV

3UHVVXUH ���� 03D

0D[LPXP�SUHVVXUH�PRQLWRUHG \HV

7HPSHUDWXUH ���� �&

$QLRQV
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 ; 
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 N
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ite
 6

.4
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; 
4.

99
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 N
itr

at
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9.
19

 ;
 0

.0
19

 

 P
ho

sp
ha
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 1

1.
41

 ; 
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19
1 

 S
ul

fa
te

 1
2.

14
 ; 

0.
13

0 

3DJH���RI�� ���������� ��������3ULQWHG�
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[Bookmark_1]Inorganic Results WET EPA 375.2 21I0294-01RE1[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

101121SO4A-03909/20/21 10:10 10/04/21 14:17

10/11/21 14:21 0.00 No Prep Wet Chem

BJJ0070 SJJ0143

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01RE1 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14808-79-8 5.40Sulfate D4.00 4.002
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[Bookmark_1]Inorganic Results WET EPA 375.2 21I0294-03RE1[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

101121SO4A-04509/20/21 11:11 10/04/21 14:17

10/11/21 14:32 0.00 No Prep Wet Chem

BJJ0070 SJJ0143

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03RE1 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14808-79-8 14.1Sulfate D4.00 4.002
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[Bookmark_1]Inorganic Results WET EPA 375.2 21I0294-05RE4[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

101121SO4B-00609/20/21 11:30 10/04/21 14:17

10/11/21 16:48 0.00 No Prep Wet Chem

BJJ0070 SJJ0144

EJ00030LACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05RE4 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14808-79-8 1870Sulfate D160 16080

Final Report 21I0294 10/21/2021 Page 710 of 797



[Bookmark_1]Inorganic Results WET EPA 375.2 21I0294-07RE1[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

101121SO4A-04709/20/21 12:29 10/04/21 14:17

10/11/21 14:34 0.00 No Prep Wet Chem

BJJ0070 SJJ0143

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07RE1 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14808-79-8 47.0Sulfate D4.00 4.002
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[Bookmark_1]Inorganic Results WET EPA 375.2 21I0294-09RE3[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

101121SO4A-09909/20/21 12:35 10/04/21 14:17

10/11/21 15:59 0.00 No Prep Wet Chem

BJJ0070 SJJ0143

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09RE3 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14808-79-8 988Sulfate D80.0 80.040
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[Bookmark_1]Inorganic Results WET EPA 375.2 21I0294-11RE3[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

101121SO4A-10009/20/21 13:54 10/04/21 14:17

10/11/21 16:01 0.00 No Prep Wet Chem

BJJ0070 SJJ0143

UNASSIGNEDLACHAT2

10 mL / 10 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11RE3 A

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

14808-79-8 976Sulfate D80.0 80.040
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[Bookmark_2]Prep Batch Summary BJJ0070 EPA 375.2[Bookmark]

PREPARATION BATCH SUMMARY

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJJ0070 Water No Prep Wet Chem

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01RE1 101121SO4A-039 10/04/21 14:17 Added 10/11/2021 by RMS

MW-24_092021 21I0294-03RE1 101121SO4A-045 10/04/21 14:17 Added 10/11/2021 by RMS

MW-60_092021 21I0294-05RE4 101121SO4B-006 10/04/21 14:17 Added 10/11/2021 by RMS

MW-55_092021 21I0294-07RE1 101121SO4A-047 10/04/21 14:17 Added 10/11/2021 by RMS

MW-42_092021 21I0294-09RE3 101121SO4A-099 10/04/21 14:17 Added 10/11/2021 by RMS

MW-54_092021 21I0294-11RE3 101121SO4A-100 10/04/21 14:17 Added 10/11/2021 by RMS

Blank BJJ0070-BLK1 101121SO4A-010 10/04/21 14:17

LCS BJJ0070-BS1 101121SO4A-011 10/04/21 14:17

MW-28_092021 BJJ0070-DUP2 101121SO4A-040 10/04/21 14:17 Added 10/11/2021 by RMS

MRL Check BJJ0070-MRL1 101121SO4A-009 10/04/21 14:17

MW-28_092021 BJJ0070-MS2 101121SO4A-041 10/04/21 14:17 Added 10/11/2021 by RMS

MW-28_092021 BJJ0070-MSD2 101121SO4A-042 10/04/21 14:17 Added 10/11/2021 by RMS
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[Bookmark_1]Inorganic Blank Results WET EPA 375.2 BJJ0070-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

EPA 375.2

TotalAnalytes

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJJ0070-BLK1 Prepared:

Analyzed:

10/04/21 14:17

10/11/21 13:18Preparation: No Prep Wet Chem

BJJ0070

Water

LACHAT2Instrument:Calibration:SJJ0143Sequence: N/A

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (mg/L) MRL

ND14808-79-8 Sulfate 2.001 U2.00
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[Bookmark_2]LCS/LCSD BJJ0070 EPA 375.2[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

10 mL / 10 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJJ0070

Water

No Prep Wet Chem

BJJ0070-BS1

Analyzed: 10/11/21 13:19

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Sulfate 90 - 11015.0 14.1 94.0

* Indicates values outside of QC limits
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[Bookmark_2]Duplicates BJJ0070 EPA 375.2[Bookmark]

DUPLICATES

EPA 375.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-28_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJJ0070

No Prep Wet Chem

BJJ0070-DUP2

10 mL / 10 mL

% Solids:

Lab Source ID: 21I0294-01RE1

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(mg/L) (mg/L)

DSulfate 0.00D5.4020 5.40

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJJ0070 EPA 375.2[Bookmark]

MS / MS DUPLICATE RECOVERY
EPA 375.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0070 BJJ0070-MS2

10 mL / 10 mL MW-28_092021

No Prep Wet Chem

10/11/21 14:23Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(mg/L)

SAMPLE

CONCENTRATION

(mg/L)

MS

CONCENTRATION

(mg/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

100 94.5 75 - 125Sulfate 89.1D5.40 D

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 375.2

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0070 BJJ0070-MSD2

10 mL / 10 mL MW-28_092021

No Prep Wet Chem

10/11/21 14:24Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(mg/L)

MSD

CONCENTRATION

(mg/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

100 93.5  1.06 20 75 - 125Sulfate 88.1D

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0143 LACHAT2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Cal Standard SJJ0143-CAL1 101121SO4A-001 10/11/21 13:05NA

Cal Standard SJJ0143-CAL2 101121SO4A-002 10/11/21 13:07NA

Cal Standard SJJ0143-CAL3 101121SO4A-003 10/11/21 13:08NA

Cal Standard SJJ0143-CAL4 101121SO4A-004 10/11/21 13:09NA

Cal Standard SJJ0143-CAL5 101121SO4A-005 10/11/21 13:10NA

Cal Standard SJJ0143-CAL6 101121SO4A-006 10/11/21 13:11NA

Initial Cal Check SJJ0143-ICV1 101121SO4A-007 10/11/21 13:13NA

Initial Cal Blank SJJ0143-ICB1 101121SO4A-008 10/11/21 13:16NA

MRL Check BJJ0070-MRL1 101121SO4A-009 10/11/21 13:17Water

Blank BJJ0070-BLK1 101121SO4A-010 10/11/21 13:18Water

LCS BJJ0070-BS1 101121SO4A-011 10/11/21 13:19Water

Calibration Check SJJ0143-CCV1 101121SO4A-019 10/11/21 13:29NA

Calibration Blank SJJ0143-CCB1 101121SO4A-020 10/11/21 13:46NA

Calibration Check SJJ0143-CCV2 101121SO4A-031 10/11/21 14:01NA

Calibration Blank SJJ0143-CCB2 101121SO4A-032 10/11/21 14:10NA

MW-28_092021 21I0294-01RE1 101121SO4A-039 10/11/21 14:21Water

MW-28_092021 BJJ0070-DUP2 101121SO4A-040 10/11/21 14:22Water

MW-28_092021 BJJ0070-MS2 101121SO4A-041 10/11/21 14:23Water

MW-28_092021 BJJ0070-MSD2 101121SO4A-042 10/11/21 14:24Water

Calibration Check SJJ0143-CCV3 101121SO4A-043 10/11/21 14:25NA

Calibration Blank SJJ0143-CCB3 101121SO4A-044 10/11/21 14:29NA

MW-24_092021 21I0294-03RE1 101121SO4A-045 10/11/21 14:32Water

MW-55_092021 21I0294-07RE1 101121SO4A-047 10/11/21 14:34Water

Calibration Check SJJ0143-CCV4 101121SO4A-055 10/11/21 14:44NA

Calibration Blank SJJ0143-CCB4 101121SO4A-056 10/11/21 14:47NA

Calibration Check SJJ0143-CCV5 101121SO4A-067 10/11/21 15:02NA

Calibration Blank SJJ0143-CCB5 101121SO4A-068 10/11/21 15:05NA

Calibration Check SJJ0143-CCV6 101121SO4A-079 10/11/21 15:20NA

Calibration Blank SJJ0143-CCB6 101121SO4A-080 10/11/21 15:24NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0143 LACHAT2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Calibration Check SJJ0143-CCV7 101121SO4A-091 10/11/21 15:46NA

Calibration Blank SJJ0143-CCB7 101121SO4A-092 10/11/21 15:49NA

MW-42_092021 21I0294-09RE3 101121SO4A-099 10/11/21 15:59Water

MW-54_092021 21I0294-11RE3 101121SO4A-100 10/11/21 16:01Water

Calibration Check SJJ0143-CCV8 101121SO4A-103 10/11/21 16:05NA

Calibration Blank SJJ0143-CCB8 101121SO4A-104 10/11/21 16:18NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 375.2

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0144 LACHAT2

EJ00030

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Initial Cal Check SJJ0144-ICV1 101121SO4B-001 10/11/21 16:38NA

Initial Cal Blank SJJ0144-ICB1 101121SO4B-002 10/11/21 16:41NA

MW-60_092021 21I0294-05RE4 101121SO4B-006 10/11/21 16:48Water

Calibration Check SJJ0144-CCV1 101121SO4B-007 10/11/21 16:51NA

Calibration Blank SJJ0144-CCB1 101121SO4B-008 10/11/21 16:54NA

Final Report 21I0294 10/21/2021 Page 722 of 797



[Bookmark_2]Initial Calibration EJ00030 EPA 375.2[Bookmark]

EPA 375.2

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00030

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

LACHAT2

Calibration Date: 10/11/2021  13:05

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Sulfate 30 0.1846667 20 0.1795 10 0.148 5 0.1198 0.099 0 02
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EPA 375.2

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EJ00030

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

LACHAT2

Calibration Date: 10/11/2021  13:05

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Sulfate 0.1218278 56.1  0.9965
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[Bookmark_2]Instrument Blanks SJJ0143 EPA 375.2[Bookmark]

Instrument ID: LACHAT2 UNASSIGNEDCalibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0143

EPA 375.2

GeoEngineers
:

10/11/21 13:16Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

mg/LSulfate 0.23SJJ0143-ICB1 2.002

mg/LSulfate 0.04SJJ0143-CCB1 2.002

mg/LSulfate -0.05SJJ0143-CCB2 2.002

mg/LSulfate 0.008SJJ0143-CCB3 2.002

mg/LSulfate 0.79SJJ0143-CCB4 2.002

mg/LSulfate 1.10SJJ0143-CCB5 2.002

mg/LSulfate 1.14SJJ0143-CCB6 2.002

mg/LSulfate 1.16SJJ0143-CCB7 2.002

mg/LSulfate 1.28SJJ0143-CCB8 2.002
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[Bookmark_2]Instrument Blanks SJJ0144 EPA 375.2[Bookmark]

Instrument ID: LACHAT2 EJ00030Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0144

EPA 375.2

GeoEngineers
:

10/11/21 16:41Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

mg/LSulfate 1.59SJJ0144-ICB1 2.002

mg/LSulfate 1.72SJJ0144-CCB1 2.002
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 375.2

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0143

Instrument ID: LACHAT2 Calibration: UNASSIGNED

[Bookmark_2]Calibration Verification UNASSIGNED EPA 375.2[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

97.315.000 14.6 mg/LSJJ0143-ICV1 EPA 375.2Sulfate

95.315.000 14.3 mg/LSJJ0143-CCV1 EPA 375.2Sulfate

10715.000 16.1 mg/LSJJ0143-CCV2 EPA 375.2Sulfate

95.315.000 14.3 mg/LSJJ0143-CCV3 EPA 375.2Sulfate

96.015.000 14.4 mg/LSJJ0143-CCV4 EPA 375.2Sulfate

96.715.000 14.5 mg/LSJJ0143-CCV5 EPA 375.2Sulfate

94.015.000 14.1 mg/LSJJ0143-CCV6 EPA 375.2Sulfate

94.015.000 14.1 mg/LSJJ0143-CCV7 EPA 375.2Sulfate

94.015.000 14.1 mg/LSJJ0143-CCV8 EPA 375.2Sulfate

* Values outside of QC limits
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

EPA 375.2

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0144

Instrument ID: LACHAT2 Calibration: EJ00030

[Bookmark_2]Calibration Verification EJ00030 EPA 375.2[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

91.315.000 13.7 mg/LSJJ0144-ICV1 EPA 375.2Sulfate

92.015.000 13.8 mg/LSJJ0144-CCV1 EPA 375.2Sulfate

* Values outside of QC limits
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[Bookmark_2]Hold Time Summary EPA 375.2[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 375.2

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 28  28 21

09/20/21

10:10

09/21/21

15:38

10/04/21

14:17

10/11/21
14:2121I0294-01RE1

 14

MW-24_092021
 28  28 21

09/20/21

11:11

09/21/21

15:38

10/04/21

14:17

10/11/21
14:3221I0294-03RE1

 14

MW-60_092021
 28  28 21

09/20/21

11:30

09/21/21

15:38

10/04/21

14:17

10/11/21
16:4821I0294-05RE4

 14

MW-55_092021
 28  28 21

09/20/21

12:29

09/21/21

15:38

10/04/21

14:17

10/11/21
14:3421I0294-07RE1

 14

MW-42_092021
 28  28 21

09/20/21

12:35

09/21/21

15:38

10/04/21

14:17

10/11/21
15:5921I0294-09RE3

 14

MW-54_092021
 28  28 21

09/20/21

13:54

09/21/21

15:38

10/04/21

14:17

10/11/21
16:0121I0294-11RE3

 14

Duplicate
 28  28 21

09/20/21

10:10

09/21/21

15:38

10/04/21

14:17

10/11/21
14:22BJJ0070-DUP2

 14

Matrix Spike
 28  28 21

09/20/21

10:10

09/21/21

15:38

10/04/21

14:17

10/11/21
14:23BJJ0070-MS2

 14

Matrix Spike Dup
 28  28 21

09/20/21

10:10

09/21/21

15:38

10/04/21

14:17

10/11/21
14:24BJJ0070-MSD2

 14

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary EPA 375.2[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 375.2

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

LACHAT2

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

2.00 mg/LSulfate 2.00

Final Report 21I0294 10/21/2021 Page 730 of 797



Final Report 21I0294 10/21/2021 Page 731 of 797



Final Report 21I0294 10/21/2021 Page 732 of 797



������������	��
������ �������	���

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

��-.���/0�����+�01-�23�)��4�/4-��5�.�-�6����+73�8��7�07�+7�5��7�23�)��4�9�����5����/4-��5
/���8��8�:/;'""�<%""=�-���8��8�64�/>:�?)76�)�@����+�0���� 356���@A�B�C�""($'#"

������������	��
������

B.�-��-��7�0����+4��.���3���-�7+��.��)7���356���6�)7���������-��8���8�+73�8��7�075D)4����.��.��-D�0�+�0���7�-�7+��.�����8��)�-��8&�@�������8����.�E��6���
-3DD)��8�64��.��8�D�����-&���-.���/0�����+�0��,D��--)4�8�-0)��5-��))����������-���,D��--�8�7���5D)��8����0)38�����.���5D)��8����������-�7+�5��0.����6�)��4
��8�+����--�+7����D����03)���D3�D7-�&�@�������D�7830�-�FG/HI�@@I �IAHIJHI!H����8�-K�����-7)8�+7��3-�����+778��8�3���7��5�8�0�)�8�E�0��5��3+�0�3����&
��-.���87�-��7��0)��5����3)��7�4�07E������3�8���%��@����7��5��������L9�1-����.��.���L>&�B.��+7))7����������.���0�3�)����)4��0�)���-3)�-�76�����8<

M�	������N�	�����O��

P��Q�����O� R���� ST���������	�� U����V��Q�

>HHA>�> @A �AH;�B �: A�WX:BA�@�Y/B>�/

>//>Y Z [\�'' ''&$

@>�@:G9 Z ]\�"&"� ]"&"�"

@X�;�:LA Z ]\�"&""� ]"&""�"

XA>̂ Y�9AB>�/�F�-�H6K DD5 ]\�_ ]_&"

:LA B:�:@>B:; H>//I�>:� \�H>//�BA/B H>//�BA/B

: /;�GJ�A�9>BBA� Z ]\�"&"� ]"&"�"

:�; �F��K DD5 ]\�_ ]_&"

9>? A/:G9 Z ]\�"&""_ ]"&""_"

 :B�;?A �@;9H;G L/ DD5 ]\�_ ]_

HX�_Z�/;�GB:; �̀ �%_�LA?�@ :�0)3-�E��J�������_&_�C�=&_ _&_

/;L:G9�F �K Z ]\�"&"% ]"&"%"

�����	��aQOb��

c	��aQOb��

�def

�fghgi

j�����T��	� �kU
SSMRl�SRcm
Uno��PpSU
co��nPUMmMnjo�
q�qSq

rQ�����U����s�P�������j��� dshshe�t

�	Q����	��k����� M�u��

�v�O�����k�����

wSnsUSn��	OO���
B.�-�D�7830���-��7��5��3+�0�3��8�+�75��7�����.����4��4D��7+����5�)�D�7830����7����4
8���E���E��7+�������5�)�D�7830�&�>-�-30.���.�-�D�7830��-.73)8��7��6��07�-�8���8��
E�0�7��+7��J/A�7��B/A&

x�SQ������u�P������j��� m�bNhehe

 7��<�B.��8�����)�-��8��-�E�)�8�+7���))�D�0y����-�z�-�7+��.�-�)7��7+��.�-�D�7830����,D��--�8��-����,���-�7��7+��.�-�0���)7���356���)�-��8
�67E�&�:+��.����������4�{3�-��7�-����.��.�-�0����+�0�����D)��-��0�))�@.�5�0�)�/��E�0�-����F=""K�%%#C(#"�&
|J�-�8�7��-3���-��8�-�7�����07�8���7�&

�����c�b�l�������m����c�}�

������������	��
������ �������	���

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

��-.���/0�����+�01-�23�)��4�/4-��5�.�-�6����+73�8��7�07�+7�5��7�23�)��4�9�����5����/4-��5
/���8��8�:/;'""�<%""=�-���8��8�64�/>:�?)76�)�@����+�0���� 356���@A�B�C�""($'#"

������������	��
������

B.�-��-��7�0����+4��.���3���-�7+��.��)7���356���6�)7���������-��8���8�+73�8��7�075D)4����.��.��-D�0�+�0���7�-�7+��.�����8��)�-��8&�@�������8����.�E��6���
-3DD)��8�64��.��8�D�����-&���-.���/0�����+�0��,D��--)4�8�-0)��5-��))����������-���,D��--�8�7���5D)��8����0)38�����.���5D)��8����������-�7+�5��0.����6�)��4
��8�+����--�+7����D����03)���D3�D7-�&�@�������D�7830�-�FG/HI�@@I �IAHIJHI!H����8�-K�����-7)8�+7��3-�����+778��8�3���7��5�8�0�)�8�E�0��5��3+�0�3����&
��-.���87�-��7��0)��5����3)��7�4�07E������3�8���%��@����7��5��������L9�1-����.��.���L>&�B.��+7))7����������.���0�3�)����)4��0�)���-3)�-�76�����8<

M�	������N�	�����O��

P��Q�����O� R���� ST���������	�� U����V��Q�

>HHA>�> @A �AH;�B �: A�WX:BA�@�Y/B>�/

>//>Y Z [\�'' ''&$

@>�@:G9 Z ]\�"&"� ]"&"�"

@X�;�:LA Z ]\�"&""� ]"&""�"

XA>̂ Y�9AB>�/�F�-�H6K DD5 ]\�_ ]_&"

:LA B:�:@>B:; H>//I�>:� \�H>//�BA/B H>//�BA/B

: /;�GJ�A�9>BBA� Z ]\�"&"� ]"&"�"

:�; �F��K DD5 ]\�_ ]_&"

9>? A/:G9 Z ]\�"&""_ ]"&""_"

 :B�;?A �@;9H;G L/ DD5 ]\�_ ]_

HX�_Z�/;�GB:; �̀ �%_�LA?�@ :�0)3-�E��J�������_&_�C�=&_ _&_

/;L:G9�F �K Z ]\�"&"% ]"&"%"

�����	��aQOb��

c	��aQOb��

�def

�fghgi

j�����T��	� �kU
SSMRl�SRcm
Uno��PpSU
co��nPUMmMnjo�
q�qSq

rQ�����U����s�P�������j��� dshshe�t

�	Q����	��k����� M�u��

�v�O�����k�����

wSnsUSn��	OO���
B.�-�D�7830���-��7��5��3+�0�3��8�+�75��7�����.����4��4D��7+����5�)�D�7830����7����4
8���E���E��7+�������5�)�D�7830�&�>-�-30.���.�-�D�7830��-.73)8��7��6��07�-�8���8��
E�0�7��+7��J/A�7��B/A&

x�SQ������u�P������j��� m�bNhehe

 7��<�B.��8�����)�-��8��-�E�)�8�+7���))�D�0y����-�z�-�7+��.�-�)7��7+��.�-�D�7830����,D��--�8��-����,���-�7��7+��.�-�0���)7���356���)�-��8
�67E�&�:+��.����������4�{3�-��7�-����.��.�-�0����+�0�����D)��-��0�))�@.�5�0�)�/��E�0�-����F=""K�%%#C(#"�&
|J�-�8�7��-3���-��8�-�7�����07�8���7�&

�����c�b�l�������m����c�}�

Final Report 21I0294 10/21/2021 Page 733 of 797



Final Report 21I0294 10/21/2021 Page 734 of 797



[Bookmark_1]Inorganic Results WET EPA 9014 21I0294-01[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092921 CN CKI2-02309/20/21 10:10 09/29/21 10:33

09/29/21 17:39 0.00 EPA 9010C m

BJI0844 SJI0478

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.155Cyanide, Total 0.0050 0.00501
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[Bookmark_1]Inorganic Results WET EPA 9014 21I0294-03[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092921 CN CKI2-02909/20/21 11:11 09/29/21 10:33

09/29/21 17:43 0.00 EPA 9010C m

BJI0844 SJI0478

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.158Cyanide, Total 0.0050 0.00501
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[Bookmark_1]Inorganic Results WET EPA 9014 21I0294-05[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092921 CN CKI2-03009/20/21 11:30 09/29/21 10:33

09/29/21 17:44 0.00 EPA 9010C m

BJI0844 SJI0478

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 <0.0050Cyanide, Total U0.0050 0.00501
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[Bookmark_1]Inorganic Results WET EPA 9014 21I0294-07[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092921 CN CKI2-03109/20/21 12:29 09/29/21 10:33

09/29/21 17:45 0.00 EPA 9010C m

BJI0844 SJI0478

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.132Cyanide, Total 0.0050 0.00501
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[Bookmark_1]Inorganic Results WET EPA 9014 21I0294-09[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092921 CN CKI2-03209/20/21 12:35 09/29/21 10:33

09/29/21 17:46 0.00 EPA 9010C m

BJI0844 SJI0478

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.0970Cyanide, Total 0.0050 0.00501
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[Bookmark_1]Inorganic Results WET EPA 9014 21I0294-11[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

092921 CN CKI2-03309/20/21 13:54 09/29/21 10:33

09/29/21 17:47 0.00 EPA 9010C m

BJI0844 SJI0478

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.0210Cyanide, Total 0.0050 0.00501
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[Bookmark_2]Prep Batch Summary BJI0844 EPA 9014[Bookmark]

PREPARATION BATCH SUMMARY

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0844 Water EPA 9010C m

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 092921 CN CKI2-023 09/29/21 10:33

MW-24_092021 21I0294-03 092921 CN CKI2-029 09/29/21 10:33

MW-60_092021 21I0294-05 092921 CN CKI2-030 09/29/21 10:33

MW-55_092021 21I0294-07 092921 CN CKI2-031 09/29/21 10:33

MW-42_092021 21I0294-09 092921 CN CKI2-032 09/29/21 10:33

MW-54_092021 21I0294-11 092921 CN CKI2-033 09/29/21 10:33

Blank BJI0844-BLK1 092921 CN CKI2-021 09/29/21 10:33

LCS BJI0844-BS1 092921 CN CKI2-022 09/29/21 10:33

MW-28_092021 BJI0844-DUP1 092921 CN CKI2-024 09/29/21 10:33

MRL Check BJI0844-MRL1 092921 CN CKI2-020 09/29/21 10:33

MW-28_092021 BJI0844-MS2 092921 CN CKI2-040 09/29/21 10:33 Added 9/30/2021 by CKI

MW-28_092021 BJI0844-MSD2 092921 CN CKI2-041 09/29/21 10:33 Added 9/30/2021 by CKI
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[Bookmark_1]Inorganic Blank Results WET EPA 9014 BJI0844-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

EPA 9014

TotalAnalytes

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJI0844-BLK1 Prepared:

Analyzed:

09/29/21 10:33

09/29/21 17:37Preparation: EPA 9010C m

BJI0844

Water

UV1800-2Instrument:Calibration:SJI0478Sequence: N/A

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (mg/L) MRL

ND57-12-5 Cyanide, Total 0.00501 U0.0050
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[Bookmark_2]LCS/LCSD BJI0844 EPA 9014[Bookmark]

LCS / LCS DUPLICATE RECOVERY
EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

50 mL / 50 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0844

Water

EPA 9010C m

BJI0844-BS1

Analyzed: 09/29/21 17:37

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Cyanide, Total 80 - 1200.155 0.145 93.4

* Indicates values outside of QC limits

Final Report 21I0294 10/21/2021 Page 743 of 797



[Bookmark_2]Duplicates BJI0844 EPA 9014[Bookmark]

DUPLICATES

EPA 9014

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-28_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJI0844

EPA 9010C m

BJI0844-DUP1

50 mL / 50 mL

% Solids:

Lab Source ID: 21I0294-01

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(mg/L) (mg/L)

Cyanide, Total 0.6470.154  20 0.155

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJI0844 EPA 9014[Bookmark]

MS / MS DUPLICATE RECOVERY
EPA 9014

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0844 BJI0844-MS2

50 mL / 50 mL MW-28_092021

EPA 9010C m

09/29/21 18:12Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(mg/L)

SAMPLE

CONCENTRATION

(mg/L)

MS

CONCENTRATION

(mg/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

0.152 0.305 75 - 125Cyanide, Total 98.7D0.155

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
EPA 9014

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0844 BJI0844-MSD2

50 mL / 50 mL MW-28_092021

EPA 9010C m

09/29/21 18:13Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(mg/L)

MSD

CONCENTRATION

(mg/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

0.152 0.290  5.04 20 75 - 125Cyanide, Total 88.9D

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

EPA 9014

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJI0478 UV1800-2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

MRL Check BJI0844-MRL1 092921 CN CKI2-020 09/29/21 17:36Water

Blank BJI0844-BLK1 092921 CN CKI2-021 09/29/21 17:37Water

LCS BJI0844-BS1 092921 CN CKI2-022 09/29/21 17:37Water

MW-28_092021 21I0294-01 092921 CN CKI2-023 09/29/21 17:39Water

MW-28_092021 BJI0844-DUP1 092921 CN CKI2-024 09/29/21 17:39Water

MW-24_092021 21I0294-03 092921 CN CKI2-029 09/29/21 17:43Water

MW-60_092021 21I0294-05 092921 CN CKI2-030 09/29/21 17:44Water

MW-55_092021 21I0294-07 092921 CN CKI2-031 09/29/21 17:45Water

MW-42_092021 21I0294-09 092921 CN CKI2-032 09/29/21 17:46Water

MW-54_092021 21I0294-11 092921 CN CKI2-033 09/29/21 17:47Water

MW-28_092021 BJI0844-MS2 092921 CN CKI2-040 09/29/21 18:12Water

MW-28_092021 BJI0844-MSD2 092921 CN CKI2-041 09/29/21 18:13Water
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[Bookmark_2]Hold Time Summary EPA 9014[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: EPA 9014

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 14  4 0

09/20/21

10:10

09/21/21

15:38

09/29/21

10:33

09/29/21
17:3921I0294-01

 9

MW-24_092021
 14  4 0

09/20/21

11:11

09/21/21

15:38

09/29/21

10:33

09/29/21
17:4321I0294-03

 8

MW-60_092021
 14  4 0

09/20/21

11:30

09/21/21

15:38

09/29/21

10:33

09/29/21
17:4421I0294-05

 8

MW-55_092021
 14  4 0

09/20/21

12:29

09/21/21

15:38

09/29/21

10:33

09/29/21
17:4521I0294-07

 8

MW-42_092021
 14  4 0

09/20/21

12:35

09/21/21

15:38

09/29/21

10:33

09/29/21
17:4621I0294-09

 8

MW-54_092021
 14  4 0

09/20/21

13:54

09/21/21

15:38

09/29/21

10:33

09/29/21
17:4721I0294-11

 8

Duplicate
 14  4 0

09/20/21

10:10

09/21/21

15:38

09/29/21

10:33

09/29/21
17:39BJI0844-DUP1

 9

Matrix Spike
 14  4 0

09/20/21

10:10

09/21/21

15:38

09/29/21

10:33

09/29/21
18:12BJI0844-MS2

 9

Matrix Spike Dup
 14  4 0

09/20/21

10:10

09/21/21

15:38

09/29/21

10:33

09/29/21
18:13BJI0844-MSD2

 9

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary EPA 9014[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

EPA 9014

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

UV1800-2

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.0050 mg/LCyanide, Total 0.0050
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[Bookmark_1]Inorganic Results WET SM 4500-CN¯ I-97 21I0294-01[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

093021 CN CKI2-01009/20/21 10:10 09/30/21 10:26

09/30/21 16:21 0.00 SM 4500-CN¯ I-99

BJI0884 SJJ0010

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.033Cyanide, Weak Acid Dissociable 0.005 0.0051
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[Bookmark_1]Inorganic Results WET SM 4500-CN¯ I-97 21I0294-03[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

093021 CN CKI2-00609/20/21 11:11 09/30/21 10:26

09/30/21 16:18 0.00 SM 4500-CN¯ I-99

BJI0884 SJJ0010

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.052Cyanide, Weak Acid Dissociable 0.005 0.0051
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[Bookmark_1]Inorganic Results WET SM 4500-CN¯ I-97 21I0294-05[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

093021 CN CKI2-01109/20/21 11:30 09/30/21 10:26

09/30/21 16:22 0.00 SM 4500-CN¯ I-99

BJI0884 SJJ0010

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 <0.005Cyanide, Weak Acid Dissociable U0.005 0.0051
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[Bookmark_1]Inorganic Results WET SM 4500-CN¯ I-97 21I0294-07[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

093021 CN CKI2-01209/20/21 12:29 09/30/21 10:26

09/30/21 16:23 0.00 SM 4500-CN¯ I-99

BJI0884 SJJ0010

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.043Cyanide, Weak Acid Dissociable 0.005 0.0051
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[Bookmark_1]Inorganic Results WET SM 4500-CN¯ I-97 21I0294-09[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

093021 CN CKI2-01509/20/21 12:35 09/30/21 10:26

09/30/21 16:24 0.00 SM 4500-CN¯ I-99

BJI0884 SJJ0010

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.039Cyanide, Weak Acid Dissociable 0.005 0.0051
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[Bookmark_1]Inorganic Results WET SM 4500-CN¯ I-97 21I0294-11[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

093021 CN CKI2-01609/20/21 13:54 09/30/21 10:26

09/30/21 16:25 0.00 SM 4500-CN¯ I-99

BJI0884 SJJ0010

UNASSIGNEDUV1800-2

50 mL / 50 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11 B

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

57-12-5 0.009Cyanide, Weak Acid Dissociable 0.005 0.0051
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[Bookmark_2]Prep Batch Summary BJI0884 SM 4500-CN¯ I-97[Bookmark]

PREPARATION BATCH SUMMARY

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJI0884 Water SM 4500-CN¯ I-99

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 093021 CN CKI2-010 09/30/21 10:26

MW-24_092021 21I0294-03 093021 CN CKI2-006 09/30/21 10:26

MW-60_092021 21I0294-05 093021 CN CKI2-011 09/30/21 10:26

MW-55_092021 21I0294-07 093021 CN CKI2-012 09/30/21 10:26

MW-42_092021 21I0294-09 093021 CN CKI2-015 09/30/21 10:26

MW-54_092021 21I0294-11 093021 CN CKI2-016 09/30/21 10:26

Blank BJI0884-BLK1 093021 CN CKI2-004 09/30/21 10:26

LCS BJI0884-BS1 093021 CN CKI2-005 09/30/21 10:26

MW-24_092021 BJI0884-DUP1 093021 CN CKI2-007 09/30/21 10:26

MRL Check BJI0884-MRL1 093021 CN CKI2-003 09/30/21 10:26

MW-24_092021 BJI0884-MS1 093021 CN CKI2-008 09/30/21 10:26

MW-24_092021 BJI0884-MSD1 093021 CN CKI2-009 09/30/21 10:26
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[Bookmark_1]Inorganic Blank Results WET SM 4500-CN¯ I-97 BJI0884-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

SM 4500-CN¯ I-97

TotalAnalytes

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJI0884-BLK1 Prepared:

Analyzed:

09/30/21 10:26

09/30/21 16:16Preparation: SM 4500-CN¯ I-99

BJI0884

Water

UV1800-2Instrument:Calibration:SJJ0010Sequence: N/A

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (mg/L) MRL

ND57-12-5 Cyanide, Weak Acid Dissociable 0.0051 U0.005
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[Bookmark_2]LCS/LCSD BJI0884 SM 4500-CN¯ I-97[Bookmark]

LCS / LCS DUPLICATE RECOVERY
SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

50 mL / 50 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJI0884

Water

SM 4500-CN¯ I-99

BJI0884-BS1

Analyzed: 09/30/21 16:17

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Cyanide, Weak Acid Dissociable 75 - 1250.155 0.141 90.8

* Indicates values outside of QC limits

Final Report 21I0294 10/21/2021 Page 759 of 797



[Bookmark_2]Duplicates BJI0884 SM 4500-CN¯ I-97[Bookmark]

DUPLICATES

SM 4500-CN¯ I-97

MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-24_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJI0884

SM 4500-CN¯ I-99

BJI0884-DUP1

50 mL / 50 mL

% Solids:

Lab Source ID: 21I0294-03

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(mg/L) (mg/L)

Cyanide, Weak Acid Dissociable 5.610.055  20 0.052

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJI0884 SM 4500-CN¯ I-97[Bookmark]

MS / MS DUPLICATE RECOVERY
SM 4500-CN¯ I-97

MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0884 BJI0884-MS1

50 mL / 50 mL MW-24_092021

SM 4500-CN¯ I-99

09/30/21 16:20Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(mg/L)

SAMPLE

CONCENTRATION

(mg/L)

MS

CONCENTRATION

(mg/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

0.152 0.200 75 - 125Cyanide, Weak Acid Dissociable 97.40.052

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
SM 4500-CN¯ I-97

MW-24_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJI0884 BJI0884-MSD1

50 mL / 50 mL MW-24_092021

SM 4500-CN¯ I-99

09/30/21 16:21Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(mg/L)

MSD

CONCENTRATION

(mg/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

0.152 0.186  7.25 200 75 - 125Cyanide, Weak Acid Dissociable 88.2

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

SM 4500-CN¯ I-97

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0010 UV1800-2

UNASSIGNED

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

Cal Standard SJJ0010-CAL1 093021 CN CKI1-001 09/30/21 16:08NA

Cal Standard SJJ0010-CAL2 093021 CN CKI1-002 09/30/21 16:09NA

Cal Standard SJJ0010-CAL3 093021 CN CKI1-003 09/30/21 16:09NA

Cal Standard SJJ0010-CAL4 093021 CN CKI1-004 09/30/21 16:10NA

Cal Standard SJJ0010-CAL5 093021 CN CKI1-005 09/30/21 16:11NA

Cal Standard SJJ0010-CAL6 093021 CN CKI1-006 09/30/21 16:12NA

Cal Standard SJJ0010-CAL7 093021 CN CKI1-007 09/30/21 16:12NA

Initial Cal Blank SJJ0010-ICB1 093021 CN CKI2-001 09/30/21 16:13NA

Initial Cal Check SJJ0010-ICV1 093021 CN CKI2-002 09/30/21 16:14NA

MRL Check BJI0884-MRL1 093021 CN CKI2-003 09/30/21 16:15Water

Blank BJI0884-BLK1 093021 CN CKI2-004 09/30/21 16:16Water

LCS BJI0884-BS1 093021 CN CKI2-005 09/30/21 16:17Water

MW-24_092021 21I0294-03 093021 CN CKI2-006 09/30/21 16:18Water

MW-24_092021 BJI0884-DUP1 093021 CN CKI2-007 09/30/21 16:19Water

MW-24_092021 BJI0884-MS1 093021 CN CKI2-008 09/30/21 16:20Water

MW-24_092021 BJI0884-MSD1 093021 CN CKI2-009 09/30/21 16:21Water

MW-28_092021 21I0294-01 093021 CN CKI2-010 09/30/21 16:21Water

MW-60_092021 21I0294-05 093021 CN CKI2-011 09/30/21 16:22Water

MW-55_092021 21I0294-07 093021 CN CKI2-012 09/30/21 16:23Water

Calibration Blank SJJ0010-CCB1 093021 CN CKI2-013 09/30/21 16:23NA

Calibration Check SJJ0010-CCV1 093021 CN CKI2-014 09/30/21 16:24NA

MW-42_092021 21I0294-09 093021 CN CKI2-015 09/30/21 16:24Water

MW-54_092021 21I0294-11 093021 CN CKI2-016 09/30/21 16:25Water

Calibration Blank SJJ0010-CCB2 093021 CN CKI2-021 09/30/21 16:29NA

Calibration Check SJJ0010-CCV2 093021 CN CKI2-022 09/30/21 16:29NA
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[Bookmark_2]Instrument Blanks SJJ0010 SM 4500-CN¯ I-97[Bookmark]

Instrument ID: UV1800-2 UNASSIGNEDCalibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0010

SM 4500-CN¯ I-97

GeoEngineers
:

09/30/21 16:13Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

mg/LCyanide, Weak Acid Dissociable 0.00SJJ0010-ICB1 0.0050.005

mg/LCyanide, Weak Acid Dissociable 0.00SJJ0010-CCB1 0.0050.005

mg/LCyanide, Weak Acid Dissociable 0.00SJJ0010-CCB2 0.0050.005
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

SM 4500-CN¯ I-97

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0010

Instrument ID: UV1800-2 Calibration: UNASSIGNED

[Bookmark_2]Calibration Verification UNASSIGNED SM 4500-CN¯ I-97[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

97.60.10352 0.101 mg/LSJJ0010-ICV1 SM 4500-CN¯ I-97Cyanide, Weak Acid Dissociable

94.70.10352 0.098 mg/LSJJ0010-CCV1 SM 4500-CN¯ I-97Cyanide, Weak Acid Dissociable

95.60.10352 0.099 mg/LSJJ0010-CCV2 SM 4500-CN¯ I-97Cyanide, Weak Acid Dissociable

* Values outside of QC limits
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[Bookmark_2]Hold Time Summary SM 4500-CN¯ I-97[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: SM 4500-CN¯ I-97

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 14  4 0

09/20/21

10:10

09/21/21

15:38

09/30/21

10:26

09/30/21
16:2121I0294-01

 10

MW-24_092021
 14  4 0

09/20/21

11:11

09/21/21

15:38

09/30/21

10:26

09/30/21
16:1821I0294-03

 9

MW-60_092021
 14  4 0

09/20/21

11:30

09/21/21

15:38

09/30/21

10:26

09/30/21
16:2221I0294-05

 9

MW-55_092021
 14  4 0

09/20/21

12:29

09/21/21

15:38

09/30/21

10:26

09/30/21
16:2321I0294-07

 9

MW-42_092021
 14  4 0

09/20/21

12:35

09/21/21

15:38

09/30/21

10:26

09/30/21
16:2421I0294-09

 9

MW-54_092021
 14  4 0

09/20/21

13:54

09/21/21

15:38

09/30/21

10:26

09/30/21
16:2521I0294-11

 9

Duplicate
 14  4 0

09/20/21

11:11

09/21/21

15:38

09/30/21

10:26

09/30/21
16:19BJI0884-DUP1

 9

Matrix Spike
 14  4 0

09/20/21

11:11

09/21/21

15:38

09/30/21

10:26

09/30/21
16:20BJI0884-MS1

 9

Matrix Spike Dup
 14  4 0

09/20/21

11:11

09/21/21

15:38

09/30/21

10:26

09/30/21
16:21BJI0884-MSD1

 9

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary SM 4500-CN¯ I-97[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

SM 4500-CN¯ I-97

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

UV1800-2

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.005 mg/LCyanide, Weak Acid Dissociable 0.005
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[Bookmark_1]Inorganic Results WET SM 5310 B-00 21I0294-01[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-28_092021

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

ShimadzuData_10112021@0926-04109/20/21 10:10 10/08/21 15:27

10/09/21 09:00 0.00 No Prep Wet Chem

BJJ0250 SJJ0128

EC00089TOC-LCSH

20 mL / 20 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-01 C

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

18.97Total Organic Carbon 0.50 0.501
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[Bookmark_1]Inorganic Results WET SM 5310 B-00 21I0294-03[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-24_092021

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

ShimadzuData_10112021@0926-04509/20/21 11:11 10/08/21 15:27

10/09/21 10:22 0.00 No Prep Wet Chem

BJJ0250 SJJ0128

EC00089TOC-LCSH

20 mL / 20 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-03 C

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

6.07Total Organic Carbon 0.50 0.501
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[Bookmark_1]Inorganic Results WET SM 5310 B-00 21I0294-05[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-60_092021

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

ShimadzuData_10112021@0926-04609/20/21 11:30 10/08/21 15:27

10/09/21 10:49 0.00 No Prep Wet Chem

BJJ0250 SJJ0128

EC00089TOC-LCSH

20 mL / 20 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-05 C

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

4.18Total Organic Carbon 0.50 0.501
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[Bookmark_1]Inorganic Results WET SM 5310 B-00 21I0294-07[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-55_092021

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

ShimadzuData_10112021@0926-04709/20/21 12:29 10/08/21 15:27

10/09/21 11:08 0.00 No Prep Wet Chem

BJJ0250 SJJ0128

EC00089TOC-LCSH

20 mL / 20 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-07 C

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

4.20Total Organic Carbon 0.50 0.501
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[Bookmark_1]Inorganic Results WET SM 5310 B-00 21I0294-09[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-42_092021

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

ShimadzuData_10112021@0926-04809/20/21 12:35 10/08/21 15:27

10/09/21 11:32 0.00 No Prep Wet Chem

BJJ0250 SJJ0128

EC00089TOC-LCSH

20 mL / 20 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-09 C

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

4.48Total Organic Carbon 0.50 0.501
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[Bookmark_1]Inorganic Results WET SM 5310 B-00 21I0294-11[Bookmark]

Form I

INORGANIC ANALYSIS DATA SHEET MW-54_092021

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Resources, LLC

South State Street PRDI

21I0294Water

ShimadzuData_10112021@0926-04909/20/21 13:54 10/08/21 15:27

10/09/21 11:55 0.00 No Prep Wet Chem

BJJ0250 SJJ0128

EC00089TOC-LCSH

20 mL / 20 mL

GeoEngineers

Laboratory:

Client:

Matrix:

Sampled:

% Solids:

Batch:

Project:

Instrument:

Sequence:

Laboratory ID:

Prepared:

Preparation:

SDG:

File ID:

Analyzed:

Initial/Final:

Calibration:

21I0294-11 C

QCAS NO. Analyte (mg/L)
DilutionConcentration

Factor MDL MRL

2.60Total Organic Carbon 0.50 0.501
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[Bookmark_2]Prep Batch Summary BJJ0250 SM 5310 B-00[Bookmark]

PREPARATION BATCH SUMMARY

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Client:

Batch Matrix:Batch: Preparation:

SDG:

Project:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

BJJ0250 Water No Prep Wet Chem

SAMPLE NAME LAB SAMPLE ID LAB FILE ID DATE PREPARED OBSERVATIONS

MW-28_092021 21I0294-01 ShimadzuData_10112021@0926-04110/08/21 15:27

MW-24_092021 21I0294-03 ShimadzuData_10112021@0926-04510/08/21 15:27

MW-60_092021 21I0294-05 ShimadzuData_10112021@0926-04610/08/21 15:27

MW-55_092021 21I0294-07 ShimadzuData_10112021@0926-04710/08/21 15:27

MW-42_092021 21I0294-09 ShimadzuData_10112021@0926-04810/08/21 15:27

MW-54_092021 21I0294-11 ShimadzuData_10112021@0926-04910/08/21 15:27

Blank BJJ0250-BLK1ShimadzuData_10112021@0926-03710/08/21 15:27

LCS BJJ0250-BS1ShimadzuData_10112021@0926-04010/08/21 15:27

MW-28_092021 BJJ0250-DUP1ShimadzuData_10112021@0926-04210/08/21 15:27

MRL Check BJJ0250-MRL1ShimadzuData_10112021@0926-03610/08/21 15:27

MW-28_092021 BJJ0250-MS1ShimadzuData_10112021@0926-04310/08/21 15:27

MW-28_092021 BJJ0250-MSD1ShimadzuData_10112021@0926-04410/08/21 15:27
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[Bookmark_1]Inorganic Blank Results WET SM 5310 B-00 BJJ0250-BLK1[Bookmark]

Form I

METHOD BLANK DATA SHEET
Blank

SM 5310 B-00

TotalAnalytes

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Matrix:

Batch: Laboratory ID: BJJ0250-BLK1 Prepared:

Analyzed:

10/08/21 15:27

10/09/21 07:33Preparation: No Prep Wet Chem

BJJ0250

Water

TOC-LCSHInstrument:Calibration:SJJ0128Sequence: EC00089

Laboratory:

Client:

Analytical Resources, LLC

GeoEngineers Project: South State Street PRDI

SDG: 21I0294

CAS NO. QMDLFactor
DilutionConcentration

Analyte (mg/L) MRL

NDTotal Organic Carbon 0.501 U0.50
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[Bookmark_2]LCS/LCSD BJJ0250 SM 5310 B-00[Bookmark]

LCS / LCS DUPLICATE RECOVERY
SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

20 mL / 20 mL

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

BJJ0250

Water

No Prep Wet Chem

BJJ0250-BS1

Analyzed: 10/09/21 08:41

LCSSequence Name:

COMPOUND

SPIKE

ADDED

(mg/L)

LCS

CONCENTRATION

(mg/L)

LCS 

%

REC. #

QC

LIMITS

REC.Q

Total Organic Carbon 90 - 11020.00 19.35 96.8

* Indicates values outside of QC limits
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[Bookmark_2]Duplicates BJJ0250 SM 5310 B-00[Bookmark]

DUPLICATES

SM 5310 B-00

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Initial/Final:

Laboratory ID:

Project:

SDG:

Source Sample Name:

Preparation:

Batch:

Matrix:

Client:

MW-28_092021

Analytical Resources, LLC 21I0294

South State Street PRDI

Water

BJJ0250

No Prep Wet Chem

BJJ0250-DUP1

20 mL / 20 mL

% Solids:

Lab Source ID: 21I0294-01

GeoEngineers

ANALYTE

C C QCONTROL

LIMIT

SAMPLE

CONCENTRATION

DUPLICATE

CONCENTRATION

  

RPD 

%(mg/L) (mg/L)

Total Organic Carbon 0.63119.09  20 18.97

*: Values outside of QC limits
L: Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to Dup  = +/- RL instead of 20% RPD
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[Bookmark_2]MS/MSD BJJ0250 SM 5310 B-00[Bookmark]

MS / MS DUPLICATE RECOVERY
SM 5310 B-00

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0250 BJJ0250-MS1

20 mL / 20 mL MW-28_092021

No Prep Wet Chem

10/09/21 09:42Analyzed:

Sequence Name: Matrix Spike

COMPOUND

SPIKE

ADDED

(mg/L)

SAMPLE

CONCENTRATION

(mg/L)

MS

CONCENTRATION

(mg/L)

MS 

%

REC. #

QC

LIMITS

REC.QQ

20.00 37.01 75 - 125Total Organic Carbon 90.218.97

* Values outside of QC limits
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MS / MS DUPLICATE RECOVERY
SM 5310 B-00

MW-28_092021

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Project:

SDG:

Initial/Final:

Preparation:

Laboratory ID:Batch:

Matrix:

Client:

Laboratory:

Source Sample:

Analytical Resources, LLC

GeoEngineers South State Street PRDI

21I0294

Water

BJJ0250 BJJ0250-MSD1

20 mL / 20 mL MW-28_092021

No Prep Wet Chem

10/09/21 10:02Analyzed:

Sequence Name: Matrix Spike Dup

SPIKE

ADDED

(mg/L)

MSD

CONCENTRATION

(mg/L)

MSD 

%

REC. #

 

%

RPD #

QC LIMITS 

RPD

 

REC.COMPOUND Q

20.00 37.01  0.00 20 75 - 125Total Organic Carbon 90.2

* Values outside of QC limits
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ANALYSIS BATCH (SEQUENCE) SUMMARY

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJC0472 TOC-LCSH

EC00089

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

1 SJC0472-CAL1 ShimadzuData_03302021@1039-002 03/29/21 14:39NA

10 SJC0472-CAL2 ShimadzuData_03302021@1039-003 03/29/21 14:56NA

5 SJC0472-CAL3 ShimadzuData_03302021@1039-004 03/29/21 15:15NA

2 SJC0472-CAL4 ShimadzuData_03302021@1039-005 03/29/21 15:32NA

1 SJC0472-CAL5 ShimadzuData_03302021@1039-006 03/29/21 15:49NA

5 SJC0472-CAL6 ShimadzuData_03302021@1039-007 03/29/21 16:09NA

2 SJC0472-CAL7 ShimadzuData_03302021@1039-008 03/29/21 16:27NA

1 SJC0472-CAL8 ShimadzuData_03302021@1039-009 03/29/21 16:46NA

1 SJC0472-ICV1 ShimadzuData_03302021@1039-010 03/29/21 17:06NA

1 SJC0472-ICB1 ShimadzuData_03302021@1039-011 03/29/21 17:24NA

1 SJC0472-CCV1 ShimadzuData_03302021@1039-022 03/29/21 21:32NA

1 SJC0472-CCB1 ShimadzuData_03302021@1039-023 03/29/21 21:53NA
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ANALYSIS BATCH (SEQUENCE) SUMMARY

SM 5310 B-00

Analytical Resources, Incorporated
Analytical Chemists and Consultants

SDG:

Project:

Instrument:Sequence:

Client:

Laboratory:

Calibration:

Analytical Resources, LLC 21I0294

GeoEngineers South State Street PRDI

SJJ0128 TOC-LCSH

EC00089

Sample Name Lab Sample ID Lab File ID Analysis Date/TimeMatrix

1 SJJ0128-ICV1 ShimadzuData_10112021@0926-002 10/08/21 17:52NA

1 SJJ0128-ICB1 ShimadzuData_10112021@0926-003 10/08/21 18:17NA

1 SJJ0128-IFA1 ShimadzuData_10112021@0926-004 10/08/21 18:35NA

1 SJJ0128-CCV1 ShimadzuData_10112021@0926-014 10/08/21 22:40NA

1 SJJ0128-CCB1 ShimadzuData_10112021@0926-015 10/08/21 22:58NA

1 SJJ0128-CCV2 ShimadzuData_10112021@0926-026 10/09/21 03:21NA

1 SJJ0128-CCB2 ShimadzuData_10112021@0926-027 10/09/21 03:43NA

MRL Check BJJ0250-MRL1 ShimadzuData_10112021@0926-036 10/09/21 07:15Water

Blank BJJ0250-BLK1 ShimadzuData_10112021@0926-037 10/09/21 07:33Water

1 SJJ0128-CCV3 ShimadzuData_10112021@0926-038 10/09/21 07:59NA

1 SJJ0128-CCB3 ShimadzuData_10112021@0926-039 10/09/21 08:23NA

LCS BJJ0250-BS1 ShimadzuData_10112021@0926-040 10/09/21 08:41Water

MW-28_092021 21I0294-01 ShimadzuData_10112021@0926-041 10/09/21 09:00Water

MW-28_092021 BJJ0250-DUP1 ShimadzuData_10112021@0926-042 10/09/21 09:21Water

MW-28_092021 BJJ0250-MS1 ShimadzuData_10112021@0926-043 10/09/21 09:42Water

MW-28_092021 BJJ0250-MSD1 ShimadzuData_10112021@0926-044 10/09/21 10:02Water

MW-24_092021 21I0294-03 ShimadzuData_10112021@0926-045 10/09/21 10:22Water

MW-60_092021 21I0294-05 ShimadzuData_10112021@0926-046 10/09/21 10:49Water

MW-55_092021 21I0294-07 ShimadzuData_10112021@0926-047 10/09/21 11:08Water

MW-42_092021 21I0294-09 ShimadzuData_10112021@0926-048 10/09/21 11:32Water

MW-54_092021 21I0294-11 ShimadzuData_10112021@0926-049 10/09/21 11:55Water

1 SJJ0128-CCV4 ShimadzuData_10112021@0926-050 10/09/21 12:14NA

1 SJJ0128-CCB4 ShimadzuData_10112021@0926-051 10/09/21 12:35NA

1 SJJ0128-CCV5 ShimadzuData_10112021@0926-062 10/09/21 16:29NA

1 SJJ0128-CCB5 ShimadzuData_10112021@0926-063 10/09/21 16:54NA

1 SJJ0128-CCV6 ShimadzuData_10112021@0926-073 10/09/21 20:45NA

1 SJJ0128-CCB6 ShimadzuData_10112021@0926-074 10/09/21 21:11NA
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[Bookmark_2]Initial Calibration EC00089 SM 5310 B-00[Bookmark]

SM 5310 B-00

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EC00089

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

TOC-LCSH

Calibration Date: 03/30/2021  10:38

Compound

Level 01

RF

Level 02

RF

Level 03

RF

Level 04

RF

Level 05

RF RF

Level 06

Total Organic Carbon 0 0 0.4999 11.24425 0.9998 10.93219 2.4995 10.18604 9.847969 9.998 9.9419894.999

Final Report 21I0294 10/21/2021 Page 783 of 797



SM 5310 B-00

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EC00089

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

TOC-LCSH

Calibration Date: 03/30/2021  10:38

Compound

Level 07

RF

Level 08

RF

Level 09

RF

Level 10

RF

Level 11

RF RF

Level 12

Total Organic Carbon 24.995 10.2040410.09802 49.99
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SM 5310 B-00

INITIAL CALIBRATION DATA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Laboratory:

Instrument:

Project:

SDG:

Calibration:

Client:

EC00089

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

TOC-LCSH

Calibration Date: 03/30/2021  10:38

COMPOUND Mean RF RF RSD Linear COD Quad COD QCOD Limit

Total Organic Carbon 9.056811 40.8  0.9999
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[Bookmark_2]Instrument Blanks SJC0472 SM 5310 B-00[Bookmark]

Instrument ID: TOC-LCSH EC00089Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJC0472

SM 5310 B-00

GeoEngineers
:

03/29/21 17:24Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

mg/LTotal Organic Carbon 0.32SJC0472-ICB1 0.500.5

mg/LTotal Organic Carbon 0.18SJC0472-CCB1 0.500.5
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[Bookmark_2]Instrument Blanks SJJ0128 SM 5310 B-00[Bookmark]

Instrument ID: TOC-LCSH EC00089Calibration:

Client: Project: South State Street PRDI

Analytical Resources, LLCLaboratory: 21I0294SDG:

INSTRUMENT BLANKS

Sequence: SJJ0128

SM 5310 B-00

GeoEngineers
:

10/08/21 18:17Date Analyzed:

Analyte UnitsFound CMRLLab Sample ID MDL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

mg/LTotal Organic Carbon 0.17SJJ0128-ICB1 0.500.5

mg/LTotal Organic Carbon 0.37SJJ0128-CCB1 0.500.5

mg/LTotal Organic Carbon 0.44SJJ0128-CCB2 0.500.5

mg/LTotal Organic Carbon 0.20SJJ0128-CCB3 0.500.5

mg/LTotal Organic Carbon 0.28SJJ0128-CCB4 0.500.5

mg/LTotal Organic Carbon 0.21SJJ0128-CCB5 0.500.5

mg/LTotal Organic Carbon 0.34SJJ0128-CCB6 0.500.5
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

SM 5310 B-00

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJC0472

Instrument ID: TOC-LCSH Calibration: EC00089

[Bookmark_2]Calibration Verification EC00089 SM 5310 B-00[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

10220.000 20.36 mg/LSJC0472-ICV1 SM 5310 B-00Total Organic Carbon

98.620.000 19.72 mg/LSJC0472-CCV1 SM 5310 B-00Total Organic Carbon

* Values outside of QC limits
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Client: South State Street PRDIProject:

Laboratory: Analytical Resources, LLC SDG: 21I0294

SM 5310 B-00

INITIAL AND CONTINUING 

CALIBRATION CHECK

GeoEngineers

Control Limt: +/- 10.00% Sequence: SJJ0128

Instrument ID: TOC-LCSH Calibration: EC00089

[Bookmark_2]Calibration Verification EC00089 SM 5310 B-00[Bookmark]
Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analyte True Found %R UnitsLab Sample ID Method

97.320.000 19.46 mg/LSJJ0128-ICV1 SM 5310 B-00Total Organic Carbon

10020.000 20.00 mg/LSJJ0128-CCV1 SM 5310 B-00Total Organic Carbon

10120.000 20.18 mg/LSJJ0128-CCV2 SM 5310 B-00Total Organic Carbon

98.420.000 19.67 mg/LSJJ0128-CCV3 SM 5310 B-00Total Organic Carbon

95.320.000 19.05 mg/LSJJ0128-CCV4 SM 5310 B-00Total Organic Carbon

97.020.000 19.39 mg/LSJJ0128-CCV5 SM 5310 B-00Total Organic Carbon

10720.000 21.34 mg/LSJJ0128-CCV6 SM 5310 B-00Total Organic Carbon

* Values outside of QC limits
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[Bookmark_2]Hold Time Summary SM 5310 B-00[Bookmark]

Date

Collected

Date

Received

Date

Prepared

Days 

to 

Prep

Max 

Days to 

Prep

Date

Analyzed

Days 

to 

Analysis

Max 

Days to 

AnalysisSample Name Q

HOLDING TIME SUMMARY

Analysis: SM 5310 B-00

Laboratory:

Project:

SDG:

Client:

Analytical Resources, LLC

GeoEngineers

21I0294

South State Street PRDI

Analytical Resources, Incorporated
Analytical Chemists and Consultants

MW-28_092021
 28  28 19

09/20/21

10:10

09/21/21

15:38

10/08/21

15:27

10/09/21
09:0021I0294-01

 18

MW-24_092021
 28  28 19

09/20/21

11:11

09/21/21

15:38

10/08/21

15:27

10/09/21
10:2221I0294-03

 18

MW-60_092021
 28  28 19

09/20/21

11:30

09/21/21

15:38

10/08/21

15:27

10/09/21
10:4921I0294-05

 18

MW-55_092021
 28  28 19

09/20/21

12:29

09/21/21

15:38

10/08/21

15:27

10/09/21
11:0821I0294-07

 18

MW-42_092021
 28  28 19

09/20/21

12:35

09/21/21

15:38

10/08/21

15:27

10/09/21
11:3221I0294-09

 18

MW-54_092021
 28  28 19

09/20/21

13:54

09/21/21

15:38

10/08/21

15:27

10/09/21
11:5521I0294-11

 18

Duplicate
 28  28 19

09/20/21

10:10

09/21/21

15:38

10/08/21

15:27

10/09/21
09:21BJJ0250-DUP1

 18

Matrix Spike
 28  28 19

09/20/21

10:10

09/21/21

15:38

10/08/21

15:27

10/09/21
09:42BJJ0250-MS1

 18

Matrix Spike Dup
 28  28 19

09/20/21

10:10

09/21/21

15:38

10/08/21

15:27

10/09/21
10:02BJJ0250-MSD1

 18

* Indicates hold time exceedance.
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[Bookmark_2]MDL/MRL Summary SM 5310 B-00[Bookmark]

Analyte MDL Units

METHOD DETECTION 

AND REPORTING LIMITS

SM 5310 B-00

Laboratory:

Matrix:

Client:

SDG:

Project:

Instrument:

Analytical Resources, LLC

Water

21I0294

South State Street PRDI

TOC-LCSH

GeoEngineers

RL

Analytical Resources, Incorporated
Analytical Chemists and Consultants

0.50 mg/LTotal Organic Carbon 0.50
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Certificate of Analysis Page 1 of 2

Certificate of Analysis
1 Reagent Lane
Fair Lawn, NJ 07410
201.796.7100 tel
201.796.1329 fax

ThermoFisher Scientific's Quality System has been found to conform to Quality Management System
Standard ISO9001:2015 by SAI Global Certificate Number CERT - 0120632

This is to certify that units of the lot number below were tested and found to comply with the specifications of the grade listed. Certain data have been
supplied by third parties. ThermoFisher Scientific expressly disclaims all warranties, expressed or implied, including the implied warranties of
merchantability and fitness for a particular purpose.  Products are for research use or further manufacturing.  Not for direct administration to humans or
animals.  It is the responsibility of the manufacturer to determine suitability based upon the intended use of the end product. Products are tested to
meet the analytical requirements of the noted grade. The following information is the actual analytical results obtained.

Catalog Number A300 Quality Test / Release Date 10/23/2018

Lot Number 187190

Description SULFURIC ACID, CERTIFIED ACS

Country of Origin United States Suggested Retest Date Oct/2023

Chemical Origin Inorganic-non animal

BSE/TSE Comment No animal products are used as starting raw material ingredients, or used in processing, including lubricants,
processing aids, or any other material that might migrate to the finished product.

Chemical Comment

Result Name Specifications Test ValueUnits

N/A

Colorless and free from
suspended or insoluble
matter

APPEARANCE REPORT

ALUMINUM ppm <= 0.2 <0.1

ZINC (Zn) ppm <= 0.2 <0.1

ARSENIC (As) ppm <= 0.004 <0.001

ASSAY w/w % Inclusive Between 95.0 - 98.0 96.1

BORON (B) ppm <= 0.05 <0.05

CALCIUM (Ca) ppm <= 0.3 <0.1

CHLORIDE ppm <= 0.1 <0.1

CHROMIUM (Cr) ppm <= 0.2 <0.1

COLOR APHA <= 10 <5

COPPER (Cu) ppm <= 0.1 <0.1

GOLD (Au) ppm <= 0.3 <0.1

HEAVY METALS (as Pb) ppm <= 0.8 <0.005

IDENTIFICATION PASS/FAIL = PASS TEST PASS TEST

IRON (Fe) ppm <= 0.2 <0.2

SUBSTANCES REDUCING KMNO4 ppm <= 2 <2

LEAD (Pb) ppm <= 0.3 <0.1

MAGNESIUM (Mg) ppm <= 0.3 <0.1

MANGANESE (Mn) ppm <= 0.2 <0.1

MERCURY (Hg) ppb <= 5 <5

Note: The data listed is valid for all package sizes of this lot of this product, expressed as an extension of this catalog number listed above.
If there are any questions with this certificate, please call at (800) 227-6701.
*Based on suggested storage condition.

Sulfuric Acid (Conc.)

Expires 12/31/2030
Prepared By William Wheeler 1/8/2019

H000245
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Certificate of Analysis Page 2 of 2

Certificate of Analysis
1 Reagent Lane
Fair Lawn, NJ 07410
201.796.7100 tel
201.796.1329 fax

ThermoFisher Scientific's Quality System has been found to conform to Quality Management System
Standard ISO9001:2015 by SAI Global Certificate Number CERT - 0120632

NICKEL (Ni) ppm <= 0.1 <0.1

NITRATE (NO3) ppm <= 0.2 <0.1

PHOSPHATE (PO4) ppm <= 0.5 <0.1

POTASSIUM (K) ppm <= 0.3 <0.1

RESIDUE AFTER IGNITION ppm <= 3 <3

SODIUM (Na) ppm <= 0.3 <0.1

TIN (Sn) ppm <= 0.2 <0.1

TITANIUM (Ti) ppm <= 0.3 <0.1

AMMONIUM (NH4) ppm <= 1 <1

Residual Solvents

Quality Assurance Specialist - Certificate of Analysis Fair Lawn

Note: The data listed is valid for all package sizes of this lot of this product, expressed as an extension of this catalog number listed above.
If there are any questions with this certificate, please call at (800) 227-6701.
*Based on suggested storage condition.
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06/08/21 at 2:19 PMDate:

Aqua Solutions, Inc.
6913 Highway 225

Deer Park, TX, 77536
281/479-2569

Certificate of Analysis / QC Results
Customer PO # :

9577

Test Target/UOM Range Result

TOC STANDARD 5 PPM

Packaged Product:

PREPARED TO FORMULATION ON

FILE

YESYES

YES

Tested 06/08/21
Tester CNOL
Recorded 06/08/21

Sample ID

APPEARANCE AND COLOR PASSCLEAR WATER WHITE

LIQUID

APPEARANCE

Tested 06/08/21
Tester CNOL
Recorded 06/08/21

Sample ID

INSTRUMENTS USED DURING

PREPARATION

M21,VF3-J11,M66INSTRUMENT

Tested 06/08/21
Tester CNOL
Recorded 06/08/21

Sample ID

EXPIRATION DATE 12/30/21MM/DD/YY

MM/DD/YYYY

Tested 06/08/21
Tester CNOL
Recorded 06/08/21

Sample ID

SHELF LIFE OF PRODUCT 6 MONTHSSHELF LIFE

TIME

Tested 06/08/21
Tester CNOL
Recorded 06/08/21

Sample ID

PPM TOC NO DEC PLACES 4750 - 5250 51295000

PPM

Tested 06/08/21
Tester CNOL
Recorded 06/08/21

Sample ID

Lot # 1 6 3 8 8

Made 6 8 2 1

This is to certify that the product listed above has been prepared according to the agreed upon formulation. The solutions producer has a Quality Management

System which governs each step of the manufacturing process to insure the production of a consistent product. Traceability from the producer's lot numbers to

the original manufacturer's lot number is maintained. Certificates of Analysis for the raw materials used to prepare this product are available upon request.

The weights and/or volumes used to prepare this product are N.I.S.T. Traceable. All balances used in the preparation of product are calibrated daily against

N.I.S.T. Traceable weights. The balances are maintained and serviced on a regular basis by an outside certified company.  All volumetric glassware used is

N.I.S.T. Traceable and certified as meeting Class A specifications.

Organic Carbon Standard, 5000 ppm C

Expires 12/30/2021
Prepared By Brandon Fisk 7/16/2021

J007393
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06/08/21 at 2:19 PMDate:

Aqua Solutions, Inc.
6913 Highway 225

Deer Park, TX, 77536
281/479-2569

Certificate of Analysis / QC Results
Customer PO # :

Unless otherwise agreed to, all chemicals used in the preparation of this product are Reagent ACS grade.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

GeoEngineers

RE: South State Street PRDI

Redmond, WA 98052

17425 Union Hill Road Suite 250

Brian Tracy

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

22 July 2021

Associated Work Order(s) Associated SDG ID(s) 

21F0419 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006-012
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

PRDI-1-PW- 21F0419-01 Water 23-Jun-2021 09:40 25-Jun-2021 15:30

PRDI-2-PW- 21F0419-02 Water 23-Jun-2021 10:40 25-Jun-2021 15:30

PRDI-3-PW- 21F0419-03 Water 22-Jun-2021 13:15 25-Jun-2021 15:30

PRDI-4-PW- 21F0419-04 Water 24-Jun-2021 10:00 25-Jun-2021 15:30

PRDI-5-PW- 21F0419-05 Water 22-Jun-2021 12:00 25-Jun-2021 15:30

PRDI-6-PW- 21F0419-06 Water 22-Jun-2021 10:30 25-Jun-2021 15:30

PRDI-7-PW- 21F0419-07 Water 23-Jun-2021 12:50 25-Jun-2021 15:30

PRDI-8-PW- 21F0419-08 Water 24-Jun-2021 09:20 25-Jun-2021 15:30

PRDI-10-PW- 21F0419-09 Water 24-Jun-2021 13:00 25-Jun-2021 15:30

PRDI-11-PW- 21F0419-10 Water 25-Jun-2021 11:10 25-Jun-2021 15:30

PRDI-12-PW- 21F0419-11 Water 25-Jun-2021 10:10 25-Jun-2021 15:30

Dup-1-PW- 21F0419-12 Water 23-Jun-2021 11:20 25-Jun-2021 15:30

PRDI-1-SC-0-15 21F0419-13 Solid 23-Jun-2021 10:00 25-Jun-2021 15:30

PRDI-1-SC-15-60 21F0419-14 Solid 23-Jun-2021 10:20 25-Jun-2021 15:30

PRDI-2-SC-0-15 21F0419-15 Solid 23-Jun-2021 11:00 25-Jun-2021 15:30

PRDI-2-SC-15-60 21F0419-16 Solid 23-Jun-2021 11:10 25-Jun-2021 15:30

PRDI-3-SC-0-15 21F0419-17 Solid 22-Jun-2021 13:10 25-Jun-2021 15:30

PRDI-3-SC-15-60 21F0419-18 Solid 22-Jun-2021 13:30 25-Jun-2021 15:30

PRDI-4-SC-0-15 21F0419-19 Solid 24-Jun-2021 10:10 25-Jun-2021 15:30

PRDI-4-SC-15-60 21F0419-20 Solid 24-Jun-2021 10:20 25-Jun-2021 15:30

PRDI-5-SC-0-15 21F0419-21 Solid 22-Jun-2021 11:50 25-Jun-2021 15:30

PRDI-5-SC-15-60 21F0419-22 Solid 22-Jun-2021 12:40 25-Jun-2021 15:30

PRDI-6-SC-0-15 21F0419-23 Solid 22-Jun-2021 10:45 25-Jun-2021 15:30

PRDI-6-SC-15-60 21F0419-24 Solid 22-Jun-2021 10:50 25-Jun-2021 15:30

PRDI-7-SC-0-15 21F0419-25 Solid 23-Jun-2021 13:00 25-Jun-2021 15:30

PRDI-7-SC-15-60 21F0419-26 Solid 23-Jun-2021 13:20 25-Jun-2021 15:30

PRDI-8-SC-0-15 21F0419-27 Solid 24-Jun-2021 09:30 25-Jun-2021 15:30

PRDI-8-SC-15-60 21F0419-28 Solid 24-Jun-2021 09:40 25-Jun-2021 15:30

PRDI-9-SC-0-15 21F0419-29 Solid 24-Jun-2021 12:00 25-Jun-2021 15:30

PRDI-9-SC-15-60 21F0419-30 Solid 24-Jun-2021 12:10 25-Jun-2021 15:30

PRDI-9-SS-0-12 21F0419-31 Solid 24-Jun-2021 12:00 25-Jun-2021 15:30

PRDI-9-SC-0-45 21F0419-32 Solid 24-Jun-2021 12:00 25-Jun-2021 15:30

PRDI-10-SC-0-15 21F0419-33 Solid 24-Jun-2021 13:10 25-Jun-2021 15:30

PRDI-10-SC-15-60 21F0419-34 Solid 24-Jun-2021 13:20 25-Jun-2021 15:30

PRDI-10-SS-0-12 21F0419-35 Solid 24-Jun-2021 13:30 25-Jun-2021 15:30

PRDI-10-SC-0-45 21F0419-36 Solid 24-Jun-2021 13:40 25-Jun-2021 15:30

PRDI-11-SC-0-15 21F0419-37 Solid 25-Jun-2021 11:20 25-Jun-2021 15:30

PRDI-11-SC-15-60 21F0419-38 Solid 25-Jun-2021 11:30 25-Jun-2021 15:30

PRDI-11-SS-0-12 21F0419-39 Solid 25-Jun-2021 11:40 25-Jun-2021 15:30

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-45 21F0419-40 Solid 25-Jun-2021 11:50 25-Jun-2021 15:30

PRDI-12-SC-0-15 21F0419-41 Solid 25-Jun-2021 10:20 25-Jun-2021 15:30

PRDI-12-SC-15-60 21F0419-42 Solid 25-Jun-2021 10:30 25-Jun-2021 15:30

PRDI-12-SS-0-12 21F0419-43 Solid 25-Jun-2021 10:40 25-Jun-2021 15:30

PRDI-12-SC-0-45 21F0419-44 Solid 25-Jun-2021 10:50 25-Jun-2021 15:30

Dup-2-SC 21F0419-45 Solid 23-Jun-2021 11:05 25-Jun-2021 15:30

Dup-3-SC 21F0419-46 Solid 24-Jun-2021 12:20 25-Jun-2021 15:30

TBlank-1_062521 21F0419-47 Water 22-Jun-2021 10:30 25-Jun-2021 15:30

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Client: GeoEngineers
Project: South State Street PRDI
Work Order: 21F0419

Sample receipt 

Samples as listed on the preceding page were received 25-Jun-2021 15:30 under ARI work order 21F0419. For details 
regarding sample receipt, please refer to the Cooler Receipt Form. 

Gasoline by NWTPH-Gx (GC/MS)

The sample(s) were analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

Internal standard areas were within limits.  

The surrogate percent recoveries were within control limits. 

The method blank(s) were clean at the reporting limits. 

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD) 
were within control limits.

Volatiles - EPA Method SW8260D

The sample(s) were analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

Internal standard areas were within limits except sample 21F0419-37. Both internal standard and surrogates were out of 
control low. Analysis from both preserved vials were attempted with similiar failures. The analyst suspected that the vials had 
possible leaks. The sample was re-analyzed out of the Total Solids container, which was not properly preserved, as 
21F0419-37RE1 where all internal standards and surrogates met method control limits. Both data sets have been reported.

The surrogate percent recoveries were within control limits except 1,2-Dichloroehtane-d4 and 4-Bromofluorobenzene which 
were out of control low in sample 21F0419-37 and has been flagged. Analysis from both preserved vials were attempted with 
similiar failures. The analyst suspected that the vials had possible leaks. The sample was re- analyzed out of the Total Solids 
container, which was not properly preserved, as 21F0419-37RE1 where all surrogates met method control limits. Both data 
sets have been reported. 

The method blank(s) were clean at the reporting limits. 

Work Order Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

The blank spike and blank spike duplicate (BS/LCS and BSD/LCSD) spike recoveries and relative percent difference (RPD) 
were within control limits.

Wet Chemistry

The sample(s) were prepared and analyzed within the recommended holding times. 

The Cyanide water samples were not sufficiently preserved. 

Initial and continuing calibrations were within method requirements.

The method blank(s) were clean at the reporting limits. 

The blank spike (BS/LCS) percent recoveries were within control limits.

Sample specific QC was performed in association with samples 21F0419-13 and 21F0419-37 in Total Cyanide batches and in 
association with sample 21F0419-30 in Total Organic Carbon batch BJG0118. The duplicate (DUP) relative percent difference 
(RPD) were within advisory control limits. The matrix spike/matrix spike duplicate (MS/MSD) percent recoveries and the 
relative percent difference (RPD) were within advisory control limits except Total Cyanide after Distillation which were out of 
advisory limits low and have been flagged.

Diesel/Heavy Oil Range Organics - WA-Ecology Method NW-TPHDx

The sample(s) were extracted and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.  

The surrogate percent recoveries were within control limits. 

The method blank(s) were clean at the reporting limits. 

The blank spike (BS/LCS) percent recoveries were within control limits.

Grainsize

The samples were submitted to Materials Testing & Consulting, Inc. (MTC) for grainsize analysis. The MTC report is included 
here in its entirety.

Polynuclear Aromatic Hydrocarbons (PAH) - EPA Method SW8270E-SIM

The sample(s) were extracted and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements except Dibenzo(a,h)anthracene-d14 which was out of 

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

control high in the ICV in association with the dilutions. All associated samples which contain analyte have been flagged with 
a "Q" qualifier.

Internal standard areas were within limits.  

The surrogate percent recoveries were within control limits except Dibenzo(a,h)anthracene-d14 which was out of control 
high in original analysis of samples 21F0419-31 and 21F0419-32 as well as the matrix spike and matrix spike duplicate and 
have been flagged. Upon dilution the sample surrogate recovery fell within control limits. 

The method blank(s) were clean at the reporting limits. 

The blank spike (BS/LCS) percent recoveries were within control limits.

Sample specific QC was performed in association with sample 21F0419-31 in batch BJG0176. The matrix spike/matrix spike 
duplicate (MS/MSD) percent recoveries and relative percent difference (RPD) were within advisory control limits except as 
flagged. Probable homogeniety issue.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-PW-

21F0419-01 (Water)

Sampled: 06/23/2021 09:40Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 01:15

Preparation Batch: BJF0786

Prepared: 06/29/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-01 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 119           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 94.9           %Surrogate: Toluene-d8

80-120 % 84.4           %Surrogate: 4-Bromofluorobenzene

80-120 % 107           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-PW-

21F0419-01 (Water)

Sampled: 06/23/2021 09:40Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 01:15

Preparation Batch: BJF0786

Prepared: 06/29/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-01 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 94.9           %Surrogate: Toluene-d8

80-120 % 84.4           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-PW-

21F0419-01 (Water)

Sampled: 06/23/2021 09:40Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 18:42

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-01 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 79.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-PW-

21F0419-01 (Water)

Sampled: 06/23/2021 09:40Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:09

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-01 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.0080

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-PW-

21F0419-01 (Water)

Sampled: 06/23/2021 09:40Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:13

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-01 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-PW-

21F0419-02 (Water)

Sampled: 06/23/2021 10:40Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 13:54

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 0.1 mL

Extract ID: 21F0419-02 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L20.05.3171-43-2Benzene 5580

1 ug/L50.027.491-20-3 ENaphthalene 5100

80-129 % 91.6           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 96.1           %Surrogate: Toluene-d8

80-120 % 96.9           %Surrogate: 4-Bromofluorobenzene

80-120 % 102           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-PW-

21F0419-02 (Water)

Sampled: 06/23/2021 10:40Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 13:54

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 0.1 mL

Extract ID: 21F0419-02 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L10000GROGasoline Range Organics (Tol-Nap) 47200

HC ID: GRO

80-120 % 96.1           %Surrogate: Toluene-d8

80-120 % 96.9           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-PW-

21F0419-02 (Water)

Sampled: 06/23/2021 10:40Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 19:03

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-02 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRODiesel Range Organics (C12-C24) 3.32

HC ID: DRO

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 91.5           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-PW-

21F0419-02 (Water)

Sampled: 06/23/2021 10:40Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:11

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-02 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.0080

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-PW-

21F0419-02 (Water)

Sampled: 06/23/2021 10:40Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:11

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-02 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-PW-

21F0419-02RE1 (Water)

Sampled: 06/23/2021 10:40Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/02/2021 17:19

Preparation Batch: BJG0021

Prepared: 07/02/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 0.04 mL

Extract ID: 21F0419-02RE1 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L50.013.371-43-2Benzene 5440

1 ug/L12568.491-20-3Naphthalene 5560

80-129 % 102           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 96.3           %Surrogate: Toluene-d8

80-120 % 99.4           %Surrogate: 4-Bromofluorobenzene

80-120 % 99.1           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-PW-

21F0419-03 (Water)

Sampled: 06/22/2021 13:15Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 14:37

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-03 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 JBenzene 0.12

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 101           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 98.0           %Surrogate: Toluene-d8

80-120 % 92.7           %Surrogate: 4-Bromofluorobenzene

80-120 % 102           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-PW-

21F0419-03 (Water)

Sampled: 06/22/2021 13:15Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 14:37

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-03 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 98.0           %Surrogate: Toluene-d8

80-120 % 92.7           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-PW-

21F0419-03 (Water)

Sampled: 06/22/2021 13:15Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 20:04

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-03 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 92.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-PW-

21F0419-03 (Water)

Sampled: 06/22/2021 13:15Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:12

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-03 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5 UCyanide, Total ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-PW-

21F0419-03 (Water)

Sampled: 06/22/2021 13:15Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:14

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-03 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-PW-

21F0419-04 (Water)

Sampled: 06/24/2021 10:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 14:58

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-04 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 102           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 96.1           %Surrogate: Toluene-d8

80-120 % 93.5           %Surrogate: 4-Bromofluorobenzene

80-120 % 104           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-PW-

21F0419-04 (Water)

Sampled: 06/24/2021 10:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 14:58

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-04 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 96.1           %Surrogate: Toluene-d8

80-120 % 93.5           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-PW-

21F0419-04 (Water)

Sampled: 06/24/2021 10:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 20:24

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-04 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRODiesel Range Organics (C12-C24) 0.110

HC ID: DRO

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 93.8           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-PW-

21F0419-04 (Water)

Sampled: 06/24/2021 10:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:13

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-04 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.100

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-PW-

21F0419-04 (Water)

Sampled: 06/24/2021 10:00Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:14

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-04 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5Cyanide, Weak Acid Dissociable 0.015

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-PW-

21F0419-05 (Water)

Sampled: 06/22/2021 12:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 15:20

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-05 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 JBenzene 0.13

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 108           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 94.8           %Surrogate: Toluene-d8

80-120 % 87.7           %Surrogate: 4-Bromofluorobenzene

80-120 % 107           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-PW-

21F0419-05 (Water)

Sampled: 06/22/2021 12:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 15:20

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-05 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 94.8           %Surrogate: Toluene-d8

80-120 % 87.7           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-PW-

21F0419-05 (Water)

Sampled: 06/22/2021 12:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 20:45

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-05 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 90.2           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-PW-

21F0419-05 (Water)

Sampled: 06/22/2021 12:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:15

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-05 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5 UCyanide, Total ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-PW-

21F0419-05 (Water)

Sampled: 06/22/2021 12:00Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:16

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-05 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 79 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-PW-

21F0419-06 (Water)

Sampled: 06/22/2021 10:30Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 15:41

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-06 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 112           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 95.0           %Surrogate: Toluene-d8

80-120 % 92.8           %Surrogate: 4-Bromofluorobenzene

80-120 % 106           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-PW-

21F0419-06 (Water)

Sampled: 06/22/2021 10:30Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 15:41

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-06 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 95.0           %Surrogate: Toluene-d8

80-120 % 92.8           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-PW-

21F0419-06 (Water)

Sampled: 06/22/2021 10:30Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 21:05

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-06 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 86.8           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-PW-

21F0419-06 (Water)

Sampled: 06/22/2021 10:30Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:15

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-06 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.0250

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-PW-

21F0419-06 (Water)

Sampled: 06/22/2021 10:30Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:17

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-06 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-PW-

21F0419-07 (Water)

Sampled: 06/23/2021 12:50Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 16:03

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-07 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 114           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 93.6           %Surrogate: Toluene-d8

80-120 % 93.4           %Surrogate: 4-Bromofluorobenzene

80-120 % 106           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 85 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-PW-

21F0419-07 (Water)

Sampled: 06/23/2021 12:50Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 16:03

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-07 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 93.6           %Surrogate: Toluene-d8

80-120 % 93.4           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-PW-

21F0419-07 (Water)

Sampled: 06/23/2021 12:50Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 21:25

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-07 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 92.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-PW-

21F0419-07 (Water)

Sampled: 06/23/2021 12:50Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:16

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-07 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5 UCyanide, Total ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 88 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-PW-

21F0419-07 (Water)

Sampled: 06/23/2021 12:50Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:17

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-07 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-PW-

21F0419-08 (Water)

Sampled: 06/24/2021 09:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 16:24

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-08 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 117           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 94.1           %Surrogate: Toluene-d8

80-120 % 92.7           %Surrogate: 4-Bromofluorobenzene

80-120 % 104           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-PW-

21F0419-08 (Water)

Sampled: 06/24/2021 09:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 16:24

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-08 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 94.1           %Surrogate: Toluene-d8

80-120 % 92.7           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-PW-

21F0419-08 (Water)

Sampled: 06/24/2021 09:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/14/2021 21:46

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-08 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 91.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-PW-

21F0419-08 (Water)

Sampled: 06/24/2021 09:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:17

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-08 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5 UCyanide, Total ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-PW-

21F0419-08 (Water)

Sampled: 06/24/2021 09:20Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:18

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-08 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-PW-

21F0419-09 (Water)

Sampled: 06/24/2021 13:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 16:45

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-09 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 115           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 96.8           %Surrogate: Toluene-d8

80-120 % 91.7           %Surrogate: 4-Bromofluorobenzene

80-120 % 107           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-PW-

21F0419-09 (Water)

Sampled: 06/24/2021 13:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 16:45

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-09 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 96.8           %Surrogate: Toluene-d8

80-120 % 91.7           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-PW-

21F0419-09 (Water)

Sampled: 06/24/2021 13:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 10:23

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-09 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 71.0           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-PW-

21F0419-09 (Water)

Sampled: 06/24/2021 13:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:17

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-09 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5 UCyanide, Total ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-PW-

21F0419-09 (Water)

Sampled: 06/24/2021 13:00Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:18

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-09 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-PW-

21F0419-10 (Water)

Sampled: 06/25/2021 11:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 17:07

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-10 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 121           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 97.3           %Surrogate: Toluene-d8

80-120 % 92.0           %Surrogate: 4-Bromofluorobenzene

80-120 % 106           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-PW-

21F0419-10 (Water)

Sampled: 06/25/2021 11:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 17:07

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-10 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 97.3           %Surrogate: Toluene-d8

80-120 % 92.0           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-PW-

21F0419-10 (Water)

Sampled: 06/25/2021 11:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 10:44

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-10 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 90.1           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-PW-

21F0419-10 (Water)

Sampled: 06/25/2021 11:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:18

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-10 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.0280

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 103 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-PW-

21F0419-10 (Water)

Sampled: 06/25/2021 11:10Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:19

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-10 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-PW-

21F0419-11 (Water)

Sampled: 06/25/2021 10:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 15:51

Preparation Batch: BJG0120

Prepared: 07/06/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 2 mL

Extract ID: 21F0419-11 H

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L1.000.2771-43-2 UBenzene ND

1 ug/L2.501.3791-20-3 UNaphthalene ND

80-129 % 108           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 99.4           %Surrogate: Toluene-d8

80-120 % 95.8           %Surrogate: 4-Bromofluorobenzene

80-120 % 106           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-PW-

21F0419-11 (Water)

Sampled: 06/25/2021 10:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 15:51

Preparation Batch: BJG0120

Prepared: 07/06/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 2 mL

Extract ID: 21F0419-11 H

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L500GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 99.4           %Surrogate: Toluene-d8

80-120 % 95.8           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-PW-

21F0419-11 (Water)

Sampled: 06/25/2021 10:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 11:44

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-11 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRO UDiesel Range Organics (C12-C24) ND

1 mg/L0.200RRO UMotor Oil Range Organics (C24-C38) ND

50-150 % 92.9           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-PW-

21F0419-11 (Water)

Sampled: 06/25/2021 10:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:19

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-11 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.0620

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-PW-

21F0419-11 (Water)

Sampled: 06/25/2021 10:10Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:20

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-11 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5Cyanide, Weak Acid Dissociable 0.011

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-1-PW-

21F0419-12 (Water)

Sampled: 06/23/2021 11:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/02/2021 17:44

Preparation Batch: BJG0021

Prepared: 07/02/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 0.04 mL

Extract ID: 21F0419-12 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L50.013.371-43-2Benzene 5550

1 ug/L12568.491-20-3Naphthalene 6250

80-129 % 104           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 100           %Surrogate: Toluene-d8

80-120 % 104           %Surrogate: 4-Bromofluorobenzene

80-120 % 105           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-1-PW-

21F0419-12 (Water)

Sampled: 06/23/2021 11:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/02/2021 17:44

Preparation Batch: BJG0021

Prepared: 07/02/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 0.04 mL

Extract ID: 21F0419-12 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L25000GROGasoline Range Organics (Tol-Nap) 41100

HC ID: GRO

80-120 % 100           %Surrogate: Toluene-d8

80-120 % 104           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-1-PW-

21F0419-12 (Water)

Sampled: 06/23/2021 11:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 12:05

Preparation Batch: BJF0776

Prepared: 06/29/2021 Final Volume: 1 mL

Preparation Method: EPA 3510C SepFSample Preparation:

Sample Size: 500 mL

Extract ID: 21F0419-12 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/L0.100DRODiesel Range Organics (C12-C24) 3.31

HC ID: DRO

1 mg/L0.200RROMotor Oil Range Organics (C24-C38) 0.200

HC ID: RRO

50-150 % 92.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-1-PW-

21F0419-12 (Water)

Sampled: 06/23/2021 11:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/01/2021 16:19

Preparation Batch: BJF0820

Prepared: 06/30/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯  G-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-12 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.00500.005057-12-5Cyanide, Total 0.0070

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-1-PW-

21F0419-12 (Water)

Sampled: 06/23/2021 11:20Method: SM 4500-CN¯ I-97

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/06/2021 17:20

Preparation Batch: BJG0101

Prepared: 07/06/2021 Final Volume: 50 mL

Preparation Method: SM 4500-CN¯ I-99Sample Preparation:

Sample Size: 50 mL

Extract ID: 21F0419-12 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/L0.0050.00557-12-5 UCyanide, Weak Acid Dissociable ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-0-15

21F0419-13 (Solid)

Sampled: 06/23/2021 10:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 17:20

Dry Weight:3.35 g

% Solids: 70.38

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 4.76 g (wet)

Extract ID: 21F0419-13 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.490.2571-43-2Benzene 4.30

1 ug/kg7.463.6891-20-3 UNaphthalene ND

80-149 % 108           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 98.5           %Surrogate: Toluene-d8

80-120 % 99.8           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-0-15

21F0419-13 (Solid)

Sampled: 06/23/2021 10:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 13:31

Dry Weight:6.38 g

% Solids: 70.38

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.058 g (wet)

Extract ID: 21F0419-13 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg6030GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 100           %Surrogate: Toluene-d8

78-123 % 89.4           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-0-15

21F0419-13 (Solid)

Sampled: 06/23/2021 10:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 18:11

Dry Weight:7.05 g

% Solids: 70.38

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.02 g (wet)

Extract ID: 21F0419-13 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg35.5DRO DDiesel Range Organics (C12-C24) 48.8

HC ID: DRO

5 mg/kg70.9RRO DMotor Oil Range Organics (C24-C38) 195

HC ID: MOTOR OIL

50-150 % 91.1           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-0-15

21F0419-13 (Solid)

Sampled: 06/23/2021 10:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 12:54

Dry Weight:1.88 g

% Solids: 69.51

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.698 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.698 g (wet)

Extract ID: 21F0419-13 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1390.13957-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-0-15

21F0419-13 (Solid)

Sampled: 06/23/2021 10:00Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/14/2021 22:22

Dry Weight:0.19 g

% Solids: 69.51

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.273 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.273 g (wet)

Extract ID: 21F0419-13 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 4.95

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-0-15

21F0419-13 (Solid)

Sampled: 06/23/2021 10:00Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.48 g

% Solids: 69.51

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-13 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 69.51

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-15-60

21F0419-14 (Solid)

Sampled: 06/23/2021 10:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 17:46

Dry Weight:9.95 g

% Solids: 82.93

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 12 g (wet)

Extract ID: 21F0419-14 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0871-43-2 UBenzene ND

1 ug/kg2.511.2491-20-3 UNaphthalene ND

80-149 % 122           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 103           %Surrogate: Toluene-d8

80-120 % 98.8           %Surrogate: 4-Bromofluorobenzene

80-120 % 102           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-15-60

21F0419-14 (Solid)

Sampled: 06/23/2021 10:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 13:56

Dry Weight:13.92 g

% Solids: 82.93

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 16.786 g (wet)

Extract ID: 21F0419-14 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg2830GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 98.0           %Surrogate: Toluene-d8

78-123 % 88.8           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-15-60

21F0419-14 (Solid)

Sampled: 06/23/2021 10:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 19:12

Dry Weight:8.35 g

% Solids: 82.93

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.07 g (wet)

Extract ID: 21F0419-14 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.99DRODiesel Range Organics (C12-C24) 53.1

HC ID: DIESEL

1 mg/kg12.0RROMotor Oil Range Organics (C24-C38) 79.5

HC ID: MOTOR OIL

50-150 % 94.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-15-60

21F0419-14 (Solid)

Sampled: 06/23/2021 10:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 12:57

Dry Weight:1.94 g

% Solids: 74.46

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.602 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.602 g (wet)

Extract ID: 21F0419-14 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1340.13457-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-15-60

21F0419-14 (Solid)

Sampled: 06/23/2021 10:20Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/14/2021 22:54

Dry Weight:0.42 g

% Solids: 74.46

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.5698 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.5698 g (wet)

Extract ID: 21F0419-14 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.92

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-1-SC-15-60

21F0419-14 (Solid)

Sampled: 06/23/2021 10:20Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.72 g

% Solids: 74.46

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-14 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 74.46

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-0-15

21F0419-15 (Solid)

Sampled: 06/23/2021 11:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 18:21

Dry Weight:3.19 g

% Solids: 66.09

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 4.82 g (wet)

Extract ID: 21F0419-15 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.570.2671-43-2 JBenzene 0.92

1 ug/kg7.853.8791-20-3 UNaphthalene ND

80-149 % 111           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 98.7           %Surrogate: Toluene-d8

80-120 % 101           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 127 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-0-15

21F0419-15 (Solid)

Sampled: 06/23/2021 11:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 14:21

Dry Weight:4.77 g

% Solids: 66.09

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 7.224 g (wet)

Extract ID: 21F0419-15 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg7800GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 93.2           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-0-15

21F0419-15 (Solid)

Sampled: 06/23/2021 11:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 19:33

Dry Weight:6.64 g

% Solids: 66.09

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-15 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg37.7DRO DDiesel Range Organics (C12-C24) 74.1

HC ID: DRO

5 mg/kg75.4RRO DMotor Oil Range Organics (C24-C38) 235

HC ID: MOTOR OIL

50-150 % 95.1           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-0-15

21F0419-15 (Solid)

Sampled: 06/23/2021 11:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 12:57

Dry Weight:1.65 g

% Solids: 65.14

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.534 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.534 g (wet)

Extract ID: 21F0419-15 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1580.15857-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-0-15

21F0419-15 (Solid)

Sampled: 06/23/2021 11:00Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/14/2021 23:25

Dry Weight:0.25 g

% Solids: 65.14

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.377 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.377 g (wet)

Extract ID: 21F0419-15 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 3.42

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-0-15

21F0419-15 (Solid)

Sampled: 06/23/2021 11:00Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.26 g

% Solids: 65.14

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-15 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 65.14

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-15-60

21F0419-16 (Solid)

Sampled: 06/23/2021 11:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 18:52

Dry Weight:4.84 g

% Solids: 65.49

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 7.39 g (wet)

Extract ID: 21F0419-16 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.030.1771-43-2Benzene 1.31

1 ug/kg5.172.5491-20-3 UNaphthalene ND

80-149 % 109           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 98.2           %Surrogate: Toluene-d8

80-120 % 97.0           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-15-60

21F0419-16 (Solid)

Sampled: 06/23/2021 11:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 14:47

Dry Weight:4.16 g

% Solids: 65.49

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 6.359 g (wet)

Extract ID: 21F0419-16 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg8640GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 99.8           %Surrogate: Toluene-d8

78-123 % 90.2           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-15-60

21F0419-16 (Solid)

Sampled: 06/23/2021 11:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 19:53

Dry Weight:6.59 g

% Solids: 65.49

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.07 g (wet)

Extract ID: 21F0419-16 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg37.9DRO DDiesel Range Organics (C12-C24) 91.4

HC ID: DRO

5 mg/kg75.8RRO DMotor Oil Range Organics (C24-C38) 243

HC ID: MOTOR OIL

50-150 % 94.7           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-15-60

21F0419-16 (Solid)

Sampled: 06/23/2021 11:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 12:58

Dry Weight:1.56 g

% Solids: 60.45

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.573 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.573 g (wet)

Extract ID: 21F0419-16 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1670.16757-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-15-60

21F0419-16 (Solid)

Sampled: 06/23/2021 11:10Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/14/2021 23:56

Dry Weight:0.19 g

% Solids: 60.45

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3124 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3124 g (wet)

Extract ID: 21F0419-16 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 2.96

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-2-SC-15-60

21F0419-16 (Solid)

Sampled: 06/23/2021 11:10Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.02 g

% Solids: 60.45

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-16 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 60.45

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-0-15

21F0419-17 (Solid)

Sampled: 06/22/2021 13:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 19:22

Dry Weight:11.16 g

% Solids: 92.31

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 12.09 g (wet)

Extract ID: 21F0419-17 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.450.0771-43-2Benzene 0.82

1 ug/kg2.241.1091-20-3 UNaphthalene ND

80-149 % 117           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 99.1           %Surrogate: Toluene-d8

80-120 % 104           %Surrogate: 4-Bromofluorobenzene

80-120 % 105           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-0-15

21F0419-17 (Solid)

Sampled: 06/22/2021 13:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 15:12

Dry Weight:14.66 g

% Solids: 92.31

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 15.88 g (wet)

Extract ID: 21F0419-17 H

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg2120GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 85.7           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 140 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-0-15

21F0419-17 (Solid)

Sampled: 06/22/2021 13:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 20:14

Dry Weight:9.27 g

% Solids: 92.31

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-17 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.39DRODiesel Range Organics (C12-C24) 7.83

HC ID: DRO

1 mg/kg10.8RROMotor Oil Range Organics (C24-C38) 34.1

HC ID: MOTOR OIL

50-150 % 96.7           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-0-15

21F0419-17 (Solid)

Sampled: 06/22/2021 13:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 12:59

Dry Weight:2.36 g

% Solids: 90.33

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.612 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.612 g (wet)

Extract ID: 21F0419-17 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1100.11057-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-0-15

21F0419-17 (Solid)

Sampled: 06/22/2021 13:10Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 00:28

Dry Weight:0.23 g

% Solids: 90.33

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.2504 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.2504 g (wet)

Extract ID: 21F0419-17 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.61

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-0-15

21F0419-17 (Solid)

Sampled: 06/22/2021 13:10Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:4.52 g

% Solids: 90.33

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-17 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 90.33

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-15-60

21F0419-18 (Solid)

Sampled: 06/22/2021 13:30Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 19:51

Dry Weight:9.48 g

% Solids: 82.45

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 11.5 g (wet)

Extract ID: 21F0419-18 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.530.0971-43-2Benzene 0.82

1 ug/kg2.641.3091-20-3 UNaphthalene ND

80-149 % 115           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 99.5           %Surrogate: Toluene-d8

80-120 % 105           %Surrogate: 4-Bromofluorobenzene

80-120 % 102           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-15-60

21F0419-18 (Solid)

Sampled: 06/22/2021 13:30Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 15:37

Dry Weight:14.57 g

% Solids: 82.45

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 17.669 g (wet)

Extract ID: 21F0419-18 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg2780GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 101           %Surrogate: Toluene-d8

78-123 % 94.6           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-15-60

21F0419-18 (Solid)

Sampled: 06/22/2021 13:30Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 20:34

Dry Weight:8.32 g

% Solids: 82.45

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.09 g (wet)

Extract ID: 21F0419-18 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg6.01DRO UDiesel Range Organics (C12-C24) ND

1 mg/kg12.0RROMotor Oil Range Organics (C24-C38) 26.1

HC ID: MOTOR OIL

50-150 % 91.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-15-60

21F0419-18 (Solid)

Sampled: 06/22/2021 13:30Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:00

Dry Weight:2.05 g

% Solids: 81.72

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.511 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.511 g (wet)

Extract ID: 21F0419-18 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1270.12757-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-15-60

21F0419-18 (Solid)

Sampled: 06/22/2021 13:30Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:4.09 g

% Solids: 81.72

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-18 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 81.72

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-3-SC-15-60

21F0419-18RE1 (Solid)

Sampled: 06/22/2021 13:30Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/21/2021 14:31

Dry Weight:0.11 g

% Solids: 81.72

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.1395 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.1395 g (wet)

Extract ID: 21F0419-18RE1 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.18

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-0-15

21F0419-19 (Solid)

Sampled: 06/24/2021 10:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 20:20

Dry Weight:4.39 g

% Solids: 68.10

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 6.44 g (wet)

Extract ID: 21F0419-19 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.140.1971-43-2 JBenzene 0.42

1 ug/kg5.702.8191-20-3 UNaphthalene ND

80-149 % 113           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 99.3           %Surrogate: Toluene-d8

80-120 % 103           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-0-15

21F0419-19 (Solid)

Sampled: 06/24/2021 10:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 16:02

Dry Weight:3.45 g

% Solids: 68.10

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 5.061 g (wet)

Extract ID: 21F0419-19 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg9600GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 96.9           %Surrogate: Toluene-d8

78-123 % 85.1           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-0-15

21F0419-19 (Solid)

Sampled: 06/24/2021 10:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 20:54

Dry Weight:6.84 g

% Solids: 68.10

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.05 g (wet)

Extract ID: 21F0419-19 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg36.5DRO DDiesel Range Organics (C12-C24) 99.1

HC ID: DRO

5 mg/kg73.1RRO DMotor Oil Range Organics (C24-C38) 210

HC ID: MOTOR OIL

50-150 % 94.7           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-0-15

21F0419-19 (Solid)

Sampled: 06/24/2021 10:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:01

Dry Weight:1.60 g

% Solids: 63.05

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.538 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.538 g (wet)

Extract ID: 21F0419-19 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1630.16357-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-0-15

21F0419-19 (Solid)

Sampled: 06/24/2021 10:10Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.15 g

% Solids: 63.05

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-19 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 63.05

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-0-15

21F0419-19RE1 (Solid)

Sampled: 06/24/2021 10:10Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/21/2021 15:03

Dry Weight:0.18 g

% Solids: 63.05

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.2816 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.2816 g (wet)

Extract ID: 21F0419-19RE1 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 4.15

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-15-60

21F0419-20 (Solid)

Sampled: 06/24/2021 10:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 20:48

Dry Weight:6.79 g

% Solids: 63.07

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 10.77 g (wet)

Extract ID: 21F0419-20 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.740.1271-43-2 JBenzene 0.53

1 ug/kg3.681.8191-20-3 UNaphthalene ND

80-149 % 108           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 97.7           %Surrogate: Toluene-d8

80-120 % 94.3           %Surrogate: 4-Bromofluorobenzene

80-120 % 100           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-15-60

21F0419-20 (Solid)

Sampled: 06/24/2021 10:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 16:27

Dry Weight:5.71 g

% Solids: 63.07

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.057 g (wet)

Extract ID: 21F0419-20 H

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg7300GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 97.6           %Surrogate: Toluene-d8

78-123 % 92.3           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-15-60

21F0419-20 (Solid)

Sampled: 06/24/2021 10:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 21:15

Dry Weight:6.32 g

% Solids: 63.07

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.02 g (wet)

Extract ID: 21F0419-20 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg39.6DRO DDiesel Range Organics (C12-C24) 225

HC ID: DRO

5 mg/kg79.1RRO DMotor Oil Range Organics (C24-C38) 361

HC ID: MOTOR OIL

50-150 % 85.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-15-60

21F0419-20 (Solid)

Sampled: 06/24/2021 10:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:01

Dry Weight:1.77 g

% Solids: 67.60

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.616 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.616 g (wet)

Extract ID: 21F0419-20 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1470.14757-12-5Cyanide, Total after Distillation 0.179

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-15-60

21F0419-20 (Solid)

Sampled: 06/24/2021 10:20Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 02:02

Dry Weight:0.23 g

% Solids: 67.60

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3353 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3353 g (wet)

Extract ID: 21F0419-20 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 5.69

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-4-SC-15-60

21F0419-20 (Solid)

Sampled: 06/24/2021 10:20Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.38 g

% Solids: 67.60

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-20 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 67.60

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-0-15

21F0419-21 (Solid)

Sampled: 06/22/2021 11:50Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 21:15

Dry Weight:9.02 g

% Solids: 92.60

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 9.74 g (wet)

Extract ID: 21F0419-21 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.550.0971-43-2Benzene 0.81

1 ug/kg2.771.3791-20-3 UNaphthalene ND

80-149 % 111           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 98.7           %Surrogate: Toluene-d8

80-120 % 104           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-0-15

21F0419-21 (Solid)

Sampled: 06/22/2021 11:50Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 16:52

Dry Weight:13.13 g

% Solids: 92.60

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 14.18 g (wet)

Extract ID: 21F0419-21 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg2300GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 97.8           %Surrogate: Toluene-d8

78-123 % 89.2           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-0-15

21F0419-21 (Solid)

Sampled: 06/22/2021 11:50Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 21:35

Dry Weight:9.31 g

% Solids: 92.60

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.05 g (wet)

Extract ID: 21F0419-21 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.37DRO UDiesel Range Organics (C12-C24) ND

1 mg/kg10.7RROMotor Oil Range Organics (C24-C38) 42.5

HC ID: MOTOR OIL

50-150 % 87.0           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-0-15

21F0419-21 (Solid)

Sampled: 06/22/2021 11:50Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:02

Dry Weight:2.38 g

% Solids: 92.78

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.563 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.563 g (wet)

Extract ID: 21F0419-21 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1090.10957-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-0-15

21F0419-21 (Solid)

Sampled: 06/22/2021 11:50Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 02:34

Dry Weight:0.32 g

% Solids: 92.78

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.34 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.34 g (wet)

Extract ID: 21F0419-21 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.26

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 167 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-0-15

21F0419-21 (Solid)

Sampled: 06/22/2021 11:50Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:4.64 g

% Solids: 92.78

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-21 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 92.78

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 168 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-15-60

21F0419-22 (Solid)

Sampled: 06/22/2021 12:40Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 21:41

Dry Weight:8.37 g

% Solids: 83.35

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-22 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.600.1071-43-2Benzene 2.78

1 ug/kg2.991.4791-20-3 UNaphthalene ND

80-149 % 115           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 99.2           %Surrogate: Toluene-d8

80-120 % 104           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-15-60

21F0419-22 (Solid)

Sampled: 06/22/2021 12:40Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 17:17

Dry Weight:8.08 g

% Solids: 83.35

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.69 g (wet)

Extract ID: 21F0419-22 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4090GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 104           %Surrogate: Toluene-d8

78-123 % 93.0           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-15-60

21F0419-22 (Solid)

Sampled: 06/22/2021 12:40Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 21:55

Dry Weight:8.37 g

% Solids: 83.35

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-22 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg29.9DRO DDiesel Range Organics (C12-C24) 64.5

HC ID: DRO

5 mg/kg59.7RRO DMotor Oil Range Organics (C24-C38) 119

HC ID: MOTOR OIL

50-150 % 88.4           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-15-60

21F0419-22 (Solid)

Sampled: 06/22/2021 12:40Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:03

Dry Weight:2.19 g

% Solids: 82.02

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.67 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.67 g (wet)

Extract ID: 21F0419-22 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1190.11957-12-5Cyanide, Total after Distillation 0.192

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-15-60

21F0419-22 (Solid)

Sampled: 06/22/2021 12:40Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 03:05

Dry Weight:0.29 g

% Solids: 82.02

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3537 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3537 g (wet)

Extract ID: 21F0419-22 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.56

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-5-SC-15-60

21F0419-22 (Solid)

Sampled: 06/22/2021 12:40Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:4.10 g

% Solids: 82.02

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-22 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 82.02

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-0-15

21F0419-23 (Solid)

Sampled: 06/22/2021 10:45Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 22:07

Dry Weight:6.38 g

% Solids: 69.30

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 9.2 g (wet)

Extract ID: 21F0419-23 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.780.1371-43-2 JBenzene 0.27

1 ug/kg3.921.9391-20-3 UNaphthalene ND

80-149 % 110           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 99.3           %Surrogate: Toluene-d8

80-120 % 99.1           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-0-15

21F0419-23 (Solid)

Sampled: 06/22/2021 10:45Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 17:42

Dry Weight:7.86 g

% Solids: 69.30

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 11.342 g (wet)

Extract ID: 21F0419-23 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg5400GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 99.4           %Surrogate: Toluene-d8

78-123 % 90.3           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-0-15

21F0419-23 (Solid)

Sampled: 06/22/2021 10:45Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 22:56

Dry Weight:7.01 g

% Solids: 69.30

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.12 g (wet)

Extract ID: 21F0419-23 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg7.13DRODiesel Range Organics (C12-C24) 43.3

HC ID: DIESEL

1 mg/kg14.3RROMotor Oil Range Organics (C24-C38) 113

HC ID: MOTOR OIL

50-150 % 87.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-0-15

21F0419-23 (Solid)

Sampled: 06/22/2021 10:45Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:03

Dry Weight:1.88 g

% Solids: 71.63

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.627 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.627 g (wet)

Extract ID: 21F0419-23 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1380.13857-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 178 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-0-15

21F0419-23 (Solid)

Sampled: 06/22/2021 10:45Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 04:39

Dry Weight:0.24 g

% Solids: 71.63

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3384 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3384 g (wet)

Extract ID: 21F0419-23 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 3.73

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-0-15

21F0419-23 (Solid)

Sampled: 06/22/2021 10:45Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.58 g

% Solids: 71.63

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-23 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 71.63

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-15-60

21F0419-24 (Solid)

Sampled: 06/22/2021 10:50Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 22:33

Dry Weight:9.68 g

% Solids: 77.47

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 12.5 g (wet)

Extract ID: 21F0419-24 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.520.0971-43-2 UBenzene ND

1 ug/kg2.581.2791-20-3 UNaphthalene ND

80-149 % 111           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 100           %Surrogate: Toluene-d8

80-120 % 100           %Surrogate: 4-Bromofluorobenzene

80-120 % 102           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-15-60

21F0419-24 (Solid)

Sampled: 06/22/2021 10:50Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 18:07

Dry Weight:7.68 g

% Solids: 77.47

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.91 g (wet)

Extract ID: 21F0419-24 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4710GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 100           %Surrogate: Toluene-d8

78-123 % 93.4           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-15-60

21F0419-24 (Solid)

Sampled: 06/22/2021 10:50Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 23:16

Dry Weight:7.75 g

% Solids: 77.47

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.01 g (wet)

Extract ID: 21F0419-24 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg6.45DRODiesel Range Organics (C12-C24) 28.1

HC ID: DIESEL

1 mg/kg12.9RROMotor Oil Range Organics (C24-C38) 99.9

HC ID: MOTOR OIL

50-150 % 89.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-15-60

21F0419-24 (Solid)

Sampled: 06/22/2021 10:50Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:04

Dry Weight:2.09 g

% Solids: 78.05

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.684 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.684 g (wet)

Extract ID: 21F0419-24 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1250.12557-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-15-60

21F0419-24 (Solid)

Sampled: 06/22/2021 10:50Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.90 g

% Solids: 78.05

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-24 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 78.05

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-6-SC-15-60

21F0419-24RE1 (Solid)

Sampled: 06/22/2021 10:50Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/21/2021 15:34

Dry Weight:0.20 g

% Solids: 78.05

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.2517 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.2517 g (wet)

Extract ID: 21F0419-24RE1 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 1.38

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 186 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-0-15

21F0419-25 (Solid)

Sampled: 06/23/2021 13:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 22:59

Dry Weight:6.83 g

% Solids: 85.26

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 8.01 g (wet)

Extract ID: 21F0419-25 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.730.1271-43-2 JBenzene 0.47

1 ug/kg3.661.8091-20-3 UNaphthalene ND

80-149 % 113           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 99.0           %Surrogate: Toluene-d8

80-120 % 102           %Surrogate: 4-Bromofluorobenzene

80-120 % 100           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-0-15

21F0419-25 (Solid)

Sampled: 06/23/2021 13:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 18:33

Dry Weight:10.49 g

% Solids: 85.26

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 12.306 g (wet)

Extract ID: 21F0419-25 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg3250GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 101           %Surrogate: Toluene-d8

78-123 % 91.0           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-0-15

21F0419-25 (Solid)

Sampled: 06/23/2021 13:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/15/2021 23:37

Dry Weight:8.58 g

% Solids: 85.26

Preparation Batch: BJG0096

Prepared: 07/06/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.06 g (wet)

Extract ID: 21F0419-25 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.83DRODiesel Range Organics (C12-C24) 14.4

HC ID: DRO

1 mg/kg11.7RROMotor Oil Range Organics (C24-C38) 69.1

HC ID: MOTOR OIL

50-150 % 91.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-0-15

21F0419-25 (Solid)

Sampled: 06/23/2021 13:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:04

Dry Weight:2.24 g

% Solids: 87.24

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.57 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.57 g (wet)

Extract ID: 21F0419-25 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1160.11657-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-0-15

21F0419-25 (Solid)

Sampled: 06/23/2021 13:00Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 05:42

Dry Weight:0.30 g

% Solids: 87.24

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3394 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3394 g (wet)

Extract ID: 21F0419-25 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.51

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-0-15

21F0419-25 (Solid)

Sampled: 06/23/2021 13:00Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:4.36 g

% Solids: 87.24

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-25 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 87.24

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-15-60

21F0419-26 (Solid)

Sampled: 06/23/2021 13:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 23:25

Dry Weight:5.19 g

% Solids: 81.54

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 6.37 g (wet)

Extract ID: 21F0419-26 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.960.1671-43-2Benzene 1.53

1 ug/kg4.812.3791-20-3 UNaphthalene ND

80-149 % 114           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 100           %Surrogate: Toluene-d8

80-120 % 102           %Surrogate: 4-Bromofluorobenzene

80-120 % 102           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-15-60

21F0419-26 (Solid)

Sampled: 06/23/2021 13:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 18:58

Dry Weight:6.40 g

% Solids: 81.54

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 7.853 g (wet)

Extract ID: 21F0419-26 H

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg5040GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 83.4           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-15-60

21F0419-26 (Solid)

Sampled: 06/23/2021 13:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 00:38

Dry Weight:8.19 g

% Solids: 81.54

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-26 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg6.11DRODiesel Range Organics (C12-C24) 15.7

HC ID: DRO

1 mg/kg12.2RROMotor Oil Range Organics (C24-C38) 96.3

HC ID: MOTOR OIL

50-150 % 85.2           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-15-60

21F0419-26 (Solid)

Sampled: 06/23/2021 13:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:05

Dry Weight:1.99 g

% Solids: 78.59

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.532 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.532 g (wet)

Extract ID: 21F0419-26 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1310.13157-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-15-60

21F0419-26 (Solid)

Sampled: 06/23/2021 13:20Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 06:14

Dry Weight:0.25 g

% Solids: 78.59

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3169 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3169 g (wet)

Extract ID: 21F0419-26 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.73

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-7-SC-15-60

21F0419-26 (Solid)

Sampled: 06/23/2021 13:20Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.93 g

% Solids: 78.59

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-26 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 78.59

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-0-15

21F0419-27 (Solid)

Sampled: 06/24/2021 09:30Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/29/2021 23:50

Dry Weight:3.36 g

% Solids: 67.84

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 4.95 g (wet)

Extract ID: 21F0419-27 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.490.2571-43-2 JBenzene 0.59

1 ug/kg7.443.6791-20-3 UNaphthalene ND

80-149 % 115           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 101           %Surrogate: Toluene-d8

80-120 % 101           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-0-15

21F0419-27 (Solid)

Sampled: 06/24/2021 09:30Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 16:17

Dry Weight:2.75 g

% Solids: 67.84

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 4.051 g (wet)

Extract ID: 21F0419-27 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg11500GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 104           %Surrogate: Toluene-d8

78-123 % 91.0           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-0-15

21F0419-27 (Solid)

Sampled: 06/24/2021 09:30Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 01:39

Dry Weight:6.87 g

% Solids: 67.84

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.12 g (wet)

Extract ID: 21F0419-27 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg36.4DRO DDiesel Range Organics (C12-C24) 40.7

HC ID: DRO

5 mg/kg72.8RRO DMotor Oil Range Organics (C24-C38) 142

HC ID: MOTOR OIL

50-150 % 84.4           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-0-15

21F0419-27 (Solid)

Sampled: 06/24/2021 09:30Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:07

Dry Weight:1.94 g

% Solids: 73.04

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.656 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.656 g (wet)

Extract ID: 21F0419-27 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1340.13457-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-0-15

21F0419-27 (Solid)

Sampled: 06/24/2021 09:30Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 06:45

Dry Weight:0.25 g

% Solids: 73.04

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3459 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3459 g (wet)

Extract ID: 21F0419-27 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 2.25

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-0-15

21F0419-27 (Solid)

Sampled: 06/24/2021 09:30Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.65 g

% Solids: 73.04

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-27 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 73.04

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-15-60

21F0419-28 (Solid)

Sampled: 06/24/2021 09:40Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 00:16

Dry Weight:5.11 g

% Solids: 78.48

Preparation Batch: BJF0792

Prepared: 06/29/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 6.51 g (wet)

Extract ID: 21F0419-28 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.980.1671-43-2Benzene 3.67

1 ug/kg4.892.4191-20-3 UNaphthalene ND

80-149 % 114           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 100           %Surrogate: Toluene-d8

80-120 % 101           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-15-60

21F0419-28 (Solid)

Sampled: 06/24/2021 09:40Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 16:42

Dry Weight:9.30 g

% Solids: 78.48

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 11.854 g (wet)

Extract ID: 21F0419-28 H

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4060GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 101           %Surrogate: Toluene-d8

78-123 % 85.2           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-15-60

21F0419-28 (Solid)

Sampled: 06/24/2021 09:40Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 01:59

Dry Weight:7.93 g

% Solids: 78.48

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.1 g (wet)

Extract ID: 21F0419-28 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg6.31DRODiesel Range Organics (C12-C24) 16.0

HC ID: DIESEL

1 mg/kg12.6RROMotor Oil Range Organics (C24-C38) 54.0

HC ID: MOTOR OIL

50-150 % 94.6           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-15-60

21F0419-28 (Solid)

Sampled: 06/24/2021 09:40Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:07

Dry Weight:1.97 g

% Solids: 74.59

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.644 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.644 g (wet)

Extract ID: 21F0419-28 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1320.13257-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-15-60

21F0419-28 (Solid)

Sampled: 06/24/2021 09:40Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 07:16

Dry Weight:0.28 g

% Solids: 74.59

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3801 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3801 g (wet)

Extract ID: 21F0419-28 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 1.24

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-8-SC-15-60

21F0419-28 (Solid)

Sampled: 06/24/2021 09:40Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.73 g

% Solids: 74.59

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-28 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 74.59

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-15

21F0419-29 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 18:11

Dry Weight:1.72 g

% Solids: 68.70

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 2.5 g (wet)

Extract ID: 21F0419-29 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg2.910.4871-43-2 UBenzene ND

1 ug/kg14.67.1791-20-3 UNaphthalene ND

80-149 % 122           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 102           %Surrogate: Toluene-d8

80-120 % 99.1           %Surrogate: 4-Bromofluorobenzene

80-120 % 100           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-15

21F0419-29 (Solid)

Sampled: 06/24/2021 12:00Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 17:07

Dry Weight:6.59 g

% Solids: 68.70

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.592 g (wet)

Extract ID: 21F0419-29 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg6070GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 103           %Surrogate: Toluene-d8

78-123 % 89.1           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-15

21F0419-29 (Solid)

Sampled: 06/24/2021 12:00Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 02:20

Dry Weight:6.90 g

% Solids: 68.70

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.05 g (wet)

Extract ID: 21F0419-29 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg36.2DRO DDiesel Range Organics (C12-C24) 37.2

HC ID: DRO

5 mg/kg72.4RRO DMotor Oil Range Organics (C24-C38) 130

HC ID: MOTOR OIL

50-150 % 93.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-15

21F0419-29 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:08

Dry Weight:1.83 g

% Solids: 71.02

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.576 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.576 g (wet)

Extract ID: 21F0419-29 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1420.14257-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-15

21F0419-29 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 07:48

Dry Weight:0.22 g

% Solids: 71.02

Preparation Batch: BJG0116

Prepared: 07/06/2021 Final Volume: 0.3104 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.3104 g (wet)

Extract ID: 21F0419-29 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 2.92

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-15

21F0419-29 (Solid)

Sampled: 06/24/2021 12:00Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/29/2021 13:57

Dry Weight:3.55 g

% Solids: 71.02

Preparation Batch: BJF0789

Prepared: 06/29/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-29 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 71.02

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-15-60

21F0419-30 (Solid)

Sampled: 06/24/2021 12:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 13:56

Dry Weight:6.58 g

% Solids: 83.41

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 7.89 g (wet)

Extract ID: 21F0419-30 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.760.1371-43-2Benzene 0.90

1 ug/kg3.801.8791-20-3 UNaphthalene ND

80-149 % 116           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 101           %Surrogate: Toluene-d8

80-120 % 97.0           %Surrogate: 4-Bromofluorobenzene

80-120 % 101           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-15-60

21F0419-30 (Solid)

Sampled: 06/24/2021 12:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 17:32

Dry Weight:7.84 g

% Solids: 83.41

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.402 g (wet)

Extract ID: 21F0419-30 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4180GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 99.0           %Surrogate: Toluene-d8

78-123 % 90.6           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-15-60

21F0419-30 (Solid)

Sampled: 06/24/2021 12:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 02:40

Dry Weight:8.37 g

% Solids: 83.41

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.03 g (wet)

Extract ID: 21F0419-30 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.98DRODiesel Range Organics (C12-C24) 20.3

HC ID: DIESEL

1 mg/kg12.0RROMotor Oil Range Organics (C24-C38) 81.7

HC ID: MOTOR OIL

50-150 % 90.1           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-15-60

21F0419-30 (Solid)

Sampled: 06/24/2021 12:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:09

Dry Weight:2.13 g

% Solids: 83.09

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.565 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.565 g (wet)

Extract ID: 21F0419-30 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1220.12257-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-15-60

21F0419-30 (Solid)

Sampled: 06/24/2021 12:10Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 12:00

Dry Weight:0.49 g

% Solids: 83.09

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.5906 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.5906 g (wet)

Extract ID: 21F0419-30 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.91

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-15-60

21F0419-30 (Solid)

Sampled: 06/24/2021 12:10Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:4.15 g

% Solids: 83.09

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-30 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 83.09

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SS-0-12

21F0419-31 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 15:21

Dry Weight:10.43 g

% Solids: 74.53

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 14 g (wet)

Extract ID: 21F0419-31 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-31 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-31 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.480.0756-55-3 EBenzo(a)anthracene 114

1 ug/kg0.480.07218-01-9 EChrysene 125

1 ug/kg0.480.06205-99-2 EBenzo(b)fluoranthene 113

1 ug/kg0.480.10207-08-9 EBenzo(k)fluoranthene 92.9

1 ug/kg0.480.0850-32-8 EBenzo(a)pyrene 162

1 ug/kg0.480.08193-39-5 EIndeno(1,2,3-cd)pyrene 121

1 ug/kg0.480.1053-70-3 EDibenzo(a,h)anthracene 55.5

32-120 % 70.3           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 138           %Surrogate: Dibenzo[a,h]anthracene-d14 *

36-134 % 110           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SS-0-12

21F0419-31RE1 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 09:11

Dry Weight:10.43 g

% Solids: 74.53

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 14 g (wet)

Extract ID: 21F0419-31RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-31RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-31RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10 ug/kg4.790.6956-55-3 DBenzo(a)anthracene 259

10 ug/kg4.790.67218-01-9 DChrysene 289

10 ug/kg4.790.63205-99-2 DBenzo(b)fluoranthene 201

10 ug/kg4.790.97207-08-9 DBenzo(k)fluoranthene 142

10 ug/kg4.790.8350-32-8 DBenzo(a)pyrene 286

10 ug/kg4.790.84193-39-5 DIndeno(1,2,3-cd)pyrene 156

10 ug/kg4.791.0153-70-3 DDibenzo(a,h)anthracene 49.8

32-120 % 70.3           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 116           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 114           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-45

21F0419-32 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 16:52

Dry Weight:10.05 g

% Solids: 82.03

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 12.25 g (wet)

Extract ID: 21F0419-32 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-32 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-32 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0756-55-3 EBenzo(a)anthracene 131

1 ug/kg0.500.07218-01-9 EChrysene 131

1 ug/kg0.500.07205-99-2 EBenzo(b)fluoranthene 155

1 ug/kg0.500.10207-08-9 EBenzo(k)fluoranthene 105

1 ug/kg0.500.0950-32-8 EBenzo(a)pyrene 180

1 ug/kg0.500.09193-39-5 EIndeno(1,2,3-cd)pyrene 152

1 ug/kg0.500.1053-70-3 EDibenzo(a,h)anthracene 75.1

32-120 % 68.2           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 141           %Surrogate: Dibenzo[a,h]anthracene-d14 *

36-134 % 78.9           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-9-SC-0-45

21F0419-32RE1 (Solid)

Sampled: 06/24/2021 12:00Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 09:41

Dry Weight:10.05 g

% Solids: 82.03

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 12.25 g (wet)

Extract ID: 21F0419-32RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-32RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-32RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10 ug/kg4.980.7256-55-3 DBenzo(a)anthracene 362

10 ug/kg4.980.70218-01-9 DChrysene 333

10 ug/kg4.980.66205-99-2 DBenzo(b)fluoranthene 304

10 ug/kg4.981.01207-08-9 DBenzo(k)fluoranthene 212

10 ug/kg4.980.8750-32-8 DBenzo(a)pyrene 375

10 ug/kg4.980.88193-39-5 DIndeno(1,2,3-cd)pyrene 275

10 ug/kg4.981.0453-70-3 DDibenzo(a,h)anthracene 83.2

32-120 % 72.5           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 124           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 112           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-15

21F0419-33 (Solid)

Sampled: 06/24/2021 13:10Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 14:21

Dry Weight:6.37 g

% Solids: 91.48

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 6.96 g (wet)

Extract ID: 21F0419-33 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.790.1371-43-2 JBenzene 0.53

1 ug/kg3.931.9391-20-3 UNaphthalene ND

80-149 % 118           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 101           %Surrogate: Toluene-d8

80-120 % 101           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-15

21F0419-33 (Solid)

Sampled: 06/24/2021 13:10Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 17:57

Dry Weight:6.35 g

% Solids: 91.48

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 6.942 g (wet)

Extract ID: 21F0419-33 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4400GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 93.5           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-15

21F0419-33 (Solid)

Sampled: 06/24/2021 13:10Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 03:00

Dry Weight:9.22 g

% Solids: 91.48

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.08 g (wet)

Extract ID: 21F0419-33 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.42DRODiesel Range Organics (C12-C24) 13.1

HC ID: DIESEL

1 mg/kg10.8RROMotor Oil Range Organics (C24-C38) 41.7

HC ID: MOTOR OIL

50-150 % 94.8           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-15

21F0419-33 (Solid)

Sampled: 06/24/2021 13:10Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:10

Dry Weight:2.30 g

% Solids: 90.27

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.553 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.553 g (wet)

Extract ID: 21F0419-33 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1130.11357-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-15

21F0419-33 (Solid)

Sampled: 06/24/2021 13:10Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 14:07

Dry Weight:0.32 g

% Solids: 90.27

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.352 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.352 g (wet)

Extract ID: 21F0419-33 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.37

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-15

21F0419-33 (Solid)

Sampled: 06/24/2021 13:10Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:4.51 g

% Solids: 90.27

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-33 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 90.27

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-15-60

21F0419-34 (Solid)

Sampled: 06/24/2021 13:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 14:46

Dry Weight:9.31 g

% Solids: 74.98

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 12.41 g (wet)

Extract ID: 21F0419-34 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.540.0971-43-2 UBenzene ND

1 ug/kg2.691.3291-20-3 UNaphthalene ND

80-149 % 124           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 103           %Surrogate: Toluene-d8

80-120 % 103           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-15-60

21F0419-34 (Solid)

Sampled: 06/24/2021 13:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 18:22

Dry Weight:10.34 g

% Solids: 74.98

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 13.784 g (wet)

Extract ID: 21F0419-34 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4090GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 101           %Surrogate: Toluene-d8

78-123 % 88.1           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-15-60

21F0419-34 (Solid)

Sampled: 06/24/2021 13:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 03:20

Dry Weight:7.56 g

% Solids: 74.98

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.08 g (wet)

Extract ID: 21F0419-34 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg6.62DRODiesel Range Organics (C12-C24) 41.2

HC ID: DIESEL

1 mg/kg13.2RROMotor Oil Range Organics (C24-C38) 71.1

HC ID: MOTOR OIL

50-150 % 82.0           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-15-60

21F0419-34 (Solid)

Sampled: 06/24/2021 13:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-2   Analyst: CKI Analyzed: 07/02/2021 13:11

Dry Weight:1.91 g

% Solids: 74.97

Preparation Batch: BJG0011

Prepared: 07/01/2021 Final Volume: 52.547 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.547 g (wet)

Extract ID: 21F0419-34 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1360.13657-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-15-60

21F0419-34 (Solid)

Sampled: 06/24/2021 13:20Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 17:17

Dry Weight:0.44 g

% Solids: 74.97

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.5901 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.5901 g (wet)

Extract ID: 21F0419-34 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 1.42

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-15-60

21F0419-34 (Solid)

Sampled: 06/24/2021 13:20Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:3.75 g

% Solids: 74.97

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-34 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 74.97

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SS-0-12

21F0419-35 (Solid)

Sampled: 06/24/2021 13:30Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 17:22

Dry Weight:10.08 g

% Solids: 91.60

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 11 g (wet)

Extract ID: 21F0419-35 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-35 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-35 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0756-55-3Benzo(a)anthracene 13.0

1 ug/kg0.500.07218-01-9Chrysene 12.9

1 ug/kg0.500.07205-99-2Benzo(b)fluoranthene 10.0

1 ug/kg0.500.10207-08-9Benzo(k)fluoranthene 6.01

1 ug/kg0.500.0950-32-8Benzo(a)pyrene 14.9

1 ug/kg0.500.09193-39-5Indeno(1,2,3-cd)pyrene 9.84

1 ug/kg0.500.1053-70-3Dibenzo(a,h)anthracene 2.87

32-120 % 62.4           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 123           %Surrogate: Dibenzo[a,h]anthracene-d14

36-134 % 99.2           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SS-0-12

21F0419-35RE1 (Solid)

Sampled: 06/24/2021 13:30Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 10:18

Dry Weight:10.08 g

% Solids: 91.60

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 11 g (wet)

Extract ID: 21F0419-35RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-35RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-35RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2 ug/kg0.990.1456-55-3 DBenzo(a)anthracene 13.1

2 ug/kg0.990.14218-01-9 DChrysene 13.0

2 ug/kg0.990.13205-99-2 DBenzo(b)fluoranthene 9.45

2 ug/kg0.990.20207-08-9 DBenzo(k)fluoranthene 6.37

2 ug/kg0.990.1750-32-8 DBenzo(a)pyrene 14.7

2 ug/kg0.990.17193-39-5 DIndeno(1,2,3-cd)pyrene 8.52

2 ug/kg0.990.2153-70-3 DDibenzo(a,h)anthracene 2.42

32-120 % 62.5           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 108           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 102           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-45

21F0419-36 (Solid)

Sampled: 06/24/2021 13:40Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 17:53

Dry Weight:10.38 g

% Solids: 79.76

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 13.01 g (wet)

Extract ID: 21F0419-36 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-36 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-36 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.480.0756-55-3 EBenzo(a)anthracene 72.8

1 ug/kg0.480.07218-01-9 EChrysene 82.7

1 ug/kg0.480.06205-99-2 EBenzo(b)fluoranthene 64.6

1 ug/kg0.480.10207-08-9Benzo(k)fluoranthene 35.8

1 ug/kg0.480.0850-32-8 EBenzo(a)pyrene 82.9

1 ug/kg0.480.08193-39-5 EIndeno(1,2,3-cd)pyrene 60.0

1 ug/kg0.480.1053-70-3Dibenzo(a,h)anthracene 23.1

32-120 % 65.1           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 115           %Surrogate: Dibenzo[a,h]anthracene-d14

36-134 % 97.6           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-10-SC-0-45

21F0419-36RE1 (Solid)

Sampled: 06/24/2021 13:40Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 10:48

Dry Weight:10.38 g

% Solids: 79.76

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 13.01 g (wet)

Extract ID: 21F0419-36RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-36RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-36RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5 ug/kg2.410.3556-55-3 DBenzo(a)anthracene 102

5 ug/kg2.410.34218-01-9 DChrysene 120

5 ug/kg2.410.32205-99-2 DBenzo(b)fluoranthene 78.4

5 ug/kg2.410.49207-08-9 DBenzo(k)fluoranthene 44.6

5 ug/kg2.410.4250-32-8 DBenzo(a)pyrene 109

5 ug/kg2.410.42193-39-5 DIndeno(1,2,3-cd)pyrene 67.6

5 ug/kg2.410.5153-70-3 DDibenzo(a,h)anthracene 22.2

32-120 % 64.1           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 107           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 106           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37 (Solid)

Sampled: 06/25/2021 11:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 15:12

Dry Weight:2.75 g

% Solids: 50.32

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 5.46 g (wet)

Extract ID: 21F0419-37 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.820.3071-43-2Benzene 7.09

1 ug/kg9.104.4891-20-3 UNaphthalene ND

80-149 % 23.4           %Surrogate: 1,2-Dichloroethane-d4 *

77-120 % 81.8           %Surrogate: Toluene-d8

80-120 % 60.6           %Surrogate: 4-Bromofluorobenzene *

80-120 % 90.3           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37 (Solid)

Sampled: 06/25/2021 11:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 18:48

Dry Weight:3.16 g

% Solids: 50.32

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 6.278 g (wet)

Extract ID: 21F0419-37 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg12900GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 92.0           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37 (Solid)

Sampled: 06/25/2021 11:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 04:21

Dry Weight:5.05 g

% Solids: 50.32

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-37 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg9.90DRODiesel Range Organics (C12-C24) 87.6

HC ID: DRO

1 mg/kg19.8RROMotor Oil Range Organics (C24-C38) 189

HC ID: MOTOR OIL

50-150 % 89.3           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37 (Solid)

Sampled: 06/25/2021 11:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-1   Analyst: CKI Analyzed: 07/06/2021 12:10

Dry Weight:1.34 g

% Solids: 51.83

Preparation Batch: BJG0059

Prepared: 07/06/2021 Final Volume: 52.583 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.583 g (wet)

Extract ID: 21F0419-37 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1940.19457-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37 (Solid)

Sampled: 06/25/2021 11:20Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 17:48

Dry Weight:0.08 g

% Solids: 51.83

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.1459 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.1459 g (wet)

Extract ID: 21F0419-37 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 12.1

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37 (Solid)

Sampled: 06/25/2021 11:20Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:2.59 g

% Solids: 51.83

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-37 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 51.83

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-15

21F0419-37RE1 (Solid)

Sampled: 06/25/2021 11:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 07/06/2021 16:13

Dry Weight:2.80 g

% Solids: 50.32

Preparation Batch: BJG0132

Prepared: 07/06/2021 Final Volume: 5 g

Preparation Method: No Prep - VolatilesSample Preparation:

Sample Size: 5.56 g (wet)

Extract ID: 21F0419-37RE1 D

TS jar

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.790.2971-43-2 UBenzene ND

1 ug/kg8.944.4091-20-3 UNaphthalene ND

80-149 % 105           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 101           %Surrogate: Toluene-d8

80-120 % 84.6           %Surrogate: 4-Bromofluorobenzene

80-120 % 99.3           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-15-60

21F0419-38 (Solid)

Sampled: 06/25/2021 11:30Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 15:39

Dry Weight:1.79 g

% Solids: 29.23

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 6.14 g (wet)

Extract ID: 21F0419-38 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg2.790.4671-43-2Benzene 3.16

1 ug/kg13.96.8691-20-3 UNaphthalene ND

80-149 % 94.9           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 98.6           %Surrogate: Toluene-d8

80-120 % 86.4           %Surrogate: 4-Bromofluorobenzene

80-120 % 99.5           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-15-60

21F0419-38 (Solid)

Sampled: 06/25/2021 11:30Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 19:13

Dry Weight:1.35 g

% Solids: 29.23

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 4.618 g (wet)

Extract ID: 21F0419-38 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg30600GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 87.3           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 251 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-15-60

21F0419-38 (Solid)

Sampled: 06/25/2021 11:30Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 04:42

Dry Weight:2.93 g

% Solids: 29.23

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-38 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg17.0DRODiesel Range Organics (C12-C24) 213

HC ID: DRO

1 mg/kg34.1RROMotor Oil Range Organics (C24-C38) 433

HC ID: MOTOR OIL

50-150 % 90.9           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-15-60

21F0419-38 (Solid)

Sampled: 06/25/2021 11:30Method: EPA 9014

Wet Chemistry

Instrument: UV1800-1   Analyst: CKI Analyzed: 07/06/2021 12:13

Dry Weight:0.58 g

% Solids: 22.86

Preparation Batch: BJG0059

Prepared: 07/06/2021 Final Volume: 52.552 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.552 g (wet)

Extract ID: 21F0419-38 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.4460.44657-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-15-60

21F0419-38 (Solid)

Sampled: 06/25/2021 11:30Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 18:20

Dry Weight:0.03 g

% Solids: 22.86

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.1435 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.1435 g (wet)

Extract ID: 21F0419-38 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 29.1

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-15-60

21F0419-38 (Solid)

Sampled: 06/25/2021 11:30Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:1.14 g

% Solids: 22.86

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-38 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 22.86

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SS-0-12

21F0419-39 (Solid)

Sampled: 06/25/2021 11:40Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 18:23

Dry Weight:10.01 g

% Solids: 47.61

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 21.02 g (wet)

Extract ID: 21F0419-39 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-39 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-39 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0756-55-3 EBenzo(a)anthracene 89.4

1 ug/kg0.500.07218-01-9 EChrysene 89.1

1 ug/kg0.500.07205-99-2 EBenzo(b)fluoranthene 88.7

1 ug/kg0.500.10207-08-9 EBenzo(k)fluoranthene 61.0

1 ug/kg0.500.0950-32-8 EBenzo(a)pyrene 131

1 ug/kg0.500.09193-39-5 EIndeno(1,2,3-cd)pyrene 94.3

1 ug/kg0.500.1053-70-3Dibenzo(a,h)anthracene 34.0

32-120 % 65.5           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 133           %Surrogate: Dibenzo[a,h]anthracene-d14

36-134 % 93.6           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SS-0-12

21F0419-39RE1 (Solid)

Sampled: 06/25/2021 11:40Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 11:18

Dry Weight:10.01 g

% Solids: 47.61

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 21.02 g (wet)

Extract ID: 21F0419-39RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-39RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-39RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5 ug/kg2.500.3656-55-3 DBenzo(a)anthracene 129

5 ug/kg2.500.35218-01-9 DChrysene 124

5 ug/kg2.500.33205-99-2 DBenzo(b)fluoranthene 101

5 ug/kg2.500.50207-08-9 DBenzo(k)fluoranthene 70.6

5 ug/kg2.500.4350-32-8 DBenzo(a)pyrene 163

5 ug/kg2.500.44193-39-5 DIndeno(1,2,3-cd)pyrene 102

5 ug/kg2.500.5253-70-3 DDibenzo(a,h)anthracene 29.5

32-120 % 65.3           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 110           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 101           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-45

21F0419-40 (Solid)

Sampled: 06/25/2021 11:50Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 18:53

Dry Weight:10.02 g

% Solids: 30.25

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 33.11 g (wet)

Extract ID: 21F0419-40 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-40 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-40 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0756-55-3 EBenzo(a)anthracene 102

1 ug/kg0.500.07218-01-9 EChrysene 103

1 ug/kg0.500.07205-99-2 EBenzo(b)fluoranthene 113

1 ug/kg0.500.10207-08-9 EBenzo(k)fluoranthene 70.0

1 ug/kg0.500.0950-32-8 EBenzo(a)pyrene 151

1 ug/kg0.500.09193-39-5 EIndeno(1,2,3-cd)pyrene 123

1 ug/kg0.500.1053-70-3Dibenzo(a,h)anthracene 47.1

32-120 % 62.8           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 120           %Surrogate: Dibenzo[a,h]anthracene-d14

36-134 % 81.9           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-11-SC-0-45

21F0419-40RE1 (Solid)

Sampled: 06/25/2021 11:50Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 11:48

Dry Weight:10.02 g

% Solids: 30.25

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 33.11 g (wet)

Extract ID: 21F0419-40RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-40RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-40RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10 ug/kg4.990.7256-55-3 DBenzo(a)anthracene 187

10 ug/kg4.990.70218-01-9 DChrysene 181

10 ug/kg4.990.66205-99-2 DBenzo(b)fluoranthene 155

10 ug/kg4.991.01207-08-9 DBenzo(k)fluoranthene 104

10 ug/kg4.990.8750-32-8 DBenzo(a)pyrene 241

10 ug/kg4.990.88193-39-5 DIndeno(1,2,3-cd)pyrene 168

10 ug/kg4.991.0553-70-3 DDibenzo(a,h)anthracene 45.1

32-120 % 66.1           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 103           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 98.4           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-15

21F0419-41 (Solid)

Sampled: 06/25/2021 10:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 16:04

Dry Weight:5.68 g

% Solids: 79.81

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 7.12 g (wet)

Extract ID: 21F0419-41 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.880.1571-43-2 JBenzene 0.40

1 ug/kg4.402.1791-20-3 UNaphthalene ND

80-149 % 115           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 101           %Surrogate: Toluene-d8

80-120 % 99.4           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-15

21F0419-41 (Solid)

Sampled: 06/25/2021 10:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 19:38

Dry Weight:7.12 g

% Solids: 79.81

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 8.916 g (wet)

Extract ID: 21F0419-41 F

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg4780GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 102           %Surrogate: Toluene-d8

78-123 % 94.5           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-15

21F0419-41 (Solid)

Sampled: 06/25/2021 10:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 05:02

Dry Weight:8.03 g

% Solids: 79.81

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.06 g (wet)

Extract ID: 21F0419-41 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg6.23DRODiesel Range Organics (C12-C24) 11.4

HC ID: DIESEL

1 mg/kg12.5RROMotor Oil Range Organics (C24-C38) 43.7

HC ID: MOTOR OIL

50-150 % 86.0           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-15

21F0419-41 (Solid)

Sampled: 06/25/2021 10:20Method: EPA 9014

Wet Chemistry

Instrument: UV1800-1   Analyst: CKI Analyzed: 07/06/2021 12:13

Dry Weight:1.82 g

% Solids: 71.71

Preparation Batch: BJG0059

Prepared: 07/06/2021 Final Volume: 52.532 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.532 g (wet)

Extract ID: 21F0419-41 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1430.14357-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-15

21F0419-41 (Solid)

Sampled: 06/25/2021 10:20Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 18:51

Dry Weight:0.38 g

% Solids: 71.71

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.5329 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.5329 g (wet)

Extract ID: 21F0419-41 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 0.91

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-15

21F0419-41 (Solid)

Sampled: 06/25/2021 10:20Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:3.59 g

% Solids: 71.71

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-41 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 71.71

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-15-60

21F0419-42 (Solid)

Sampled: 06/25/2021 10:30Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 16:30

Dry Weight:1.60 g

% Solids: 55.02

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 2.91 g (wet)

Extract ID: 21F0419-42 E

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg3.120.5271-43-2 UBenzene ND

1 ug/kg15.67.6991-20-3 UNaphthalene ND

80-149 % 117           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 102           %Surrogate: Toluene-d8

80-120 % 93.5           %Surrogate: 4-Bromofluorobenzene

80-120 % 99.2           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-15-60

21F0419-42 (Solid)

Sampled: 06/25/2021 10:30Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 20:03

Dry Weight:4.05 g

% Solids: 55.02

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 7.36 g (wet)

Extract ID: 21F0419-42 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg10300GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 99.8           %Surrogate: Toluene-d8

78-123 % 89.1           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 267 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-15-60

21F0419-42 (Solid)

Sampled: 06/25/2021 10:30Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 05:22

Dry Weight:5.52 g

% Solids: 55.02

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-42 B 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg9.05DRODiesel Range Organics (C12-C24) 69.3

HC ID: DRO

1 mg/kg18.1RROMotor Oil Range Organics (C24-C38) 160

HC ID: MOTOR OIL

50-150 % 75.7           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-15-60

21F0419-42 (Solid)

Sampled: 06/25/2021 10:30Method: EPA 9014

Wet Chemistry

Instrument: UV1800-1   Analyst: CKI Analyzed: 07/06/2021 12:14

Dry Weight:1.35 g

% Solids: 53.42

Preparation Batch: BJG0059

Prepared: 07/06/2021 Final Volume: 52.535 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.535 g (wet)

Extract ID: 21F0419-42 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1920.19257-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-15-60

21F0419-42 (Solid)

Sampled: 06/25/2021 10:30Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/15/2021 19:22

Dry Weight:0.16 g

% Solids: 53.42

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.2919 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.2919 g (wet)

Extract ID: 21F0419-42 C

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 8.53

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-15-60

21F0419-42 (Solid)

Sampled: 06/25/2021 10:30Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:2.67 g

% Solids: 53.42

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-42 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 53.42

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SS-0-12

21F0419-43 (Solid)

Sampled: 06/25/2021 10:40Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 19:23

Dry Weight:10.04 g

% Solids: 76.32

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 13.15 g (wet)

Extract ID: 21F0419-43 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-43 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-43 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0756-55-3Benzo(a)anthracene 15.2

1 ug/kg0.500.07218-01-9Chrysene 16.3

1 ug/kg0.500.07205-99-2Benzo(b)fluoranthene 18.6

1 ug/kg0.500.10207-08-9Benzo(k)fluoranthene 8.84

1 ug/kg0.500.0950-32-8Benzo(a)pyrene 19.3

1 ug/kg0.500.09193-39-5Indeno(1,2,3-cd)pyrene 15.4

1 ug/kg0.500.1053-70-3Dibenzo(a,h)anthracene 4.85

32-120 % 63.3           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 121           %Surrogate: Dibenzo[a,h]anthracene-d14

36-134 % 101           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-45

21F0419-44 (Solid)

Sampled: 06/25/2021 10:50Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/15/2021 19:53

Dry Weight:10.01 g

% Solids: 49.37

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 20.28 g (wet)

Extract ID: 21F0419-44 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-44 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-44 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.500.0756-55-3 EBenzo(a)anthracene 65.9

1 ug/kg0.500.07218-01-9 EChrysene 67.9

1 ug/kg0.500.07205-99-2 EBenzo(b)fluoranthene 71.1

1 ug/kg0.500.10207-08-9Benzo(k)fluoranthene 44.6

1 ug/kg0.500.0950-32-8 EBenzo(a)pyrene 87.6

1 ug/kg0.500.09193-39-5 EIndeno(1,2,3-cd)pyrene 64.5

1 ug/kg0.500.1053-70-3Dibenzo(a,h)anthracene 24.6

32-120 % 57.3           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 103           %Surrogate: Dibenzo[a,h]anthracene-d14

36-134 % 87.5           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

PRDI-12-SC-0-45

21F0419-44RE1 (Solid)

Sampled: 06/25/2021 10:50Method: EPA 8270E-SIM

Semivolatile Organic Compounds - SIM

Instrument: NT11   Analyst: VTS Analyzed: 07/16/2021 12:18

Dry Weight:10.01 g

% Solids: 49.37

Preparation Batch: BJG0176

Prepared: 07/08/2021 Final Volume: 0.5 mL

Preparation Method: EPA 3546 (Microwave) Low LevelSample Preparation:

Sample Size: 20.28 g (wet)

Extract ID: 21F0419-44RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Silica Gel

Cleanup Batch: CJG0139

Cleaned: 15-Jul-2021

Extract ID: 21F0419-44RE1 A 01

Sample Cleanup:

Final Volume: 0.5 mL

Initial Volume: 0.5 mL

Cleanup Method: Sulfur

Cleanup Batch: CJG0138

Cleaned: 15-Jul-2021

Extract ID:21F0419-44RE1 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5 ug/kg2.500.3656-55-3 DBenzo(a)anthracene 95.7

5 ug/kg2.500.35218-01-9 DChrysene 96.4

5 ug/kg2.500.33205-99-2 DBenzo(b)fluoranthene 94.6

5 ug/kg2.500.50207-08-9 DBenzo(k)fluoranthene 63.6

5 ug/kg2.500.4350-32-8 DBenzo(a)pyrene 122

5 ug/kg2.500.44193-39-5 DIndeno(1,2,3-cd)pyrene 79.2

5 ug/kg2.500.5253-70-3 DDibenzo(a,h)anthracene 26.0

32-120 % 61.0           %Surrogate: 2-Methylnaphthalene-d10

21-133 % 104           %Surrogate: Dibenzo[a,h]anthracene-d14 Q

36-134 % 95.7           %Surrogate: Fluoranthene-d10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-2-SC

21F0419-45 (Solid)

Sampled: 06/23/2021 11:05Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 16:55

Dry Weight:3.91 g

% Solids: 69.41

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 5.64 g (wet)

Extract ID: 21F0419-45 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg1.280.2171-43-2 JBenzene 0.63

1 ug/kg6.393.1591-20-3 UNaphthalene ND

80-149 % 121           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 102           %Surrogate: Toluene-d8

80-120 % 101           %Surrogate: 4-Bromofluorobenzene

80-120 % 103           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 275 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-2-SC

21F0419-45 (Solid)

Sampled: 06/23/2021 11:05Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/03/2021 19:23

Dry Weight:3.21 g

% Solids: 69.41

Preparation Batch: BJG0090

Prepared: 07/03/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 4.627 g (wet)

Extract ID: 21F0419-45 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg9990GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 100           %Surrogate: Toluene-d8

78-123 % 87.0           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-2-SC

21F0419-45 (Solid)

Sampled: 06/23/2021 11:05Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 05:42

Dry Weight:7.02 g

% Solids: 69.41

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.11 g (wet)

Extract ID: 21F0419-45 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

5 mg/kg35.6DRO DDiesel Range Organics (C12-C24) 87.2

HC ID: DRO

5 mg/kg71.3RRO DMotor Oil Range Organics (C24-C38) 236

HC ID: MOTOR OIL

50-150 % 94.2           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-2-SC

21F0419-45 (Solid)

Sampled: 06/23/2021 11:05Method: EPA 9014

Wet Chemistry

Instrument: UV1800-1   Analyst: CKI Analyzed: 07/06/2021 12:16

Dry Weight:1.69 g

% Solids: 63.31

Preparation Batch: BJG0059

Prepared: 07/06/2021 Final Volume: 52.664 mL

Preparation Method: EPA 9010C mSample Preparation:

Sample Size: 2.664 g (wet)

Extract ID: 21F0419-45 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 mg/kg0.1550.15557-12-5 UCyanide, Total after Distillation ND

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-2-SC

21F0419-45 (Solid)

Sampled: 06/23/2021 11:05Method: SM 2540 G-97

Wet Chemistry

Instrument: BAL2   Analyst: DOE Analyzed: 06/30/2021 11:02

Dry Weight:3.17 g

% Solids: 63.31

Preparation Batch: BJF0823

Prepared: 06/30/2021 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet)

Extract ID: 21F0419-45 

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.040.04Total Solids 63.31

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-2-SC

21F0419-45RE1 (Solid)

Sampled: 06/23/2021 11:05Method: EPA 9060A m

Wet Chemistry

Instrument: TOC Cube   Analyst: BF Analyzed: 07/21/2021 17:09

Dry Weight:0.17 g

% Solids: 63.31

Preparation Batch: BJG0118

Prepared: 07/06/2021 Final Volume: 0.2764 mL

Preparation Method: PSEP 1986 (modified)Sample Preparation:

Sample Size: 0.2764 g (wet)

Extract ID: 21F0419-45RE1 B

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 %0.020.02Total Organic Carbon 3.87

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-3-SC

21F0419-46 (Solid)

Sampled: 06/24/2021 12:20Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT5   Analyst: PB Analyzed: 06/30/2021 17:21

Dry Weight:8.03 g

% Solids: 86.12

Preparation Batch: BJF0832

Prepared: 06/30/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Sodium Bisulfate)Sample Preparation:

Sample Size: 9.32 g (wet)

Extract ID: 21F0419-46 D

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/kg0.620.1071-43-2 UBenzene ND

1 ug/kg3.111.5391-20-3 UNaphthalene ND

80-149 % 119           %Surrogate: 1,2-Dichloroethane-d4

77-120 % 101           %Surrogate: Toluene-d8

80-120 % 101           %Surrogate: 4-Bromofluorobenzene

80-120 % 104           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-3-SC

21F0419-46 (Solid)

Sampled: 06/24/2021 12:20Method: NWTPHg

Volatile Organic Compounds

Instrument: NT3   Analyst: PKC Analyzed: 07/06/2021 20:28

Dry Weight:8.60 g

% Solids: 86.12

Preparation Batch: BJG0122

Prepared: 07/06/2021 Final Volume: 5 mL

Preparation Method: EPA 5035 (Methanol Extraction)Sample Preparation:

Sample Size: 9.991 g (wet)

Extract ID: 21F0419-46 G

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

50 ug/kg3710GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 99.1           %Surrogate: Toluene-d8

78-123 % 93.1           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 282 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904



Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Dup-3-SC

21F0419-46 (Solid)

Sampled: 06/24/2021 12:20Method: NWTPH-Dx

Petroleum Hydrocarbons

Instrument: FID4   Analyst: CTO Analyzed: 07/16/2021 06:03

Dry Weight:8.65 g

% Solids: 86.12

Preparation Batch: BJG0137

Prepared: 07/07/2021 Final Volume: 1 mL

Preparation Method: EPA 3546 (Microwave)Sample Preparation:

Sample Size: 10.04 g (wet)

Extract ID: 21F0419-46 A 01

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 mg/kg5.78DRODiesel Range Organics (C12-C24) 22.9

HC ID: DIESEL

1 mg/kg11.6RROMotor Oil Range Organics (C24-C38) 71.0

HC ID: MOTOR OIL

50-150 % 86.9           %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

TBlank-1_062521

21F0419-47 (Water)

Sampled: 06/22/2021 10:30Method: EPA 8260D

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 13:12

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-47 A

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1 ug/L0.200.0571-43-2 UBenzene ND

1 ug/L0.500.2791-20-3 UNaphthalene ND

80-129 % 97.5           %Surrogate: 1,2-Dichloroethane-d4

80-120 % 95.1           %Surrogate: Toluene-d8

80-120 % 90.9           %Surrogate: 4-Bromofluorobenzene

80-120 % 104           %Surrogate: 1,2-Dichlorobenzene-d4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

TBlank-1_062521

21F0419-47 (Water)

Sampled: 06/22/2021 10:30Method: NWTPHg

Volatile Organic Compounds

Instrument: NT2   Analyst: PKC Analyzed: 06/30/2021 13:12

Preparation Batch: BJF0811

Prepared: 06/30/2021 Final Volume: 10 mL

Preparation Method: EPA 5030C (Purge and Trap)Sample Preparation:

Sample Size: 10 mL

Extract ID: 21F0419-47 A

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1 ug/L100GRO UGasoline Range Organics (Tol-Nap) ND

80-120 % 95.1           %Surrogate: Toluene-d8

80-120 % 90.9           %Surrogate: 4-Bromofluorobenzene

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0786 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT2   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 18:45Blank (BJF0786-BLK1)

100ND ug/L UGasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.004.75 95.0

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.50 90.1

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 18:45Blank (BJF0786-BLK2)

0.20ND ug/L U0.05Benzene

0.50ND ug/L U0.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.005.32 106

80-120Surrogate: Toluene-d8 ug/L 5.004.75 95.0

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.50 90.1

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.15 103

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 16:33LCS (BJF0786-BS1)

1001040 72-128104ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.005.01 100

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.09 102

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 16:59LCS (BJF0786-BS2)

0.2010.6 80-120106ug/L 10.00.05Benzene

0.509.22 50-13492.2ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.73 94.5

80-120Surrogate: Toluene-d8 ug/L 5.005.07 101

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.09 102

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.004.83 96.7

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 17:26LCS Dup (BJF0786-BSD1)

100945 3072-12894.5 9.40ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.005.07 101

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.94 98.8

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 17:52LCS Dup (BJF0786-BSD2)

0.2010.4 3080-120104 2.08ug/L 10.00.05Benzene

0.508.79 3050-13487.9 4.75ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.86 97.2

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0786 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT2   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 17:52LCS Dup (BJF0786-BSD2)

80-120Surrogate: Toluene-d8 ug/L 5.005.05 101

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.03 101

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.004.93 98.7

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0792 - EPA 5035 (Sodium Bisulfate)

Volatile Organic Compounds - Quality Control

Instrument: NT5   Analyst: PB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 14:07Blank (BJF0792-BLK1)

1.00ND ug/kg U0.17Benzene

5.00ND ug/kg U2.46Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.049.4 98.8

77-120Surrogate: Toluene-d8 ug/kg 50.048.9 97.7

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.051.0 102

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.3 101

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 13:02LCS (BJF0792-BS1)

49.2 80-12098.4ug/kg 50.0Benzene

55.6 29-125111ug/kg 50.0Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.048.6 97.2

77-120Surrogate: Toluene-d8 ug/kg 50.049.0 98.0

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.050.3 101

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.1 100

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 13:40LCS Dup (BJF0792-BSD1)

51.7 3080-120103 4.98ug/kg 50.0Benzene

54.9 3029-125110 1.12ug/kg 50.0Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.049.0 98.0

77-120Surrogate: Toluene-d8 ug/kg 50.049.5 98.9

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.050.7 101

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.0 100

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0811 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT2   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 12:51Blank (BJF0811-BLK1)

100ND ug/L UGasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.004.79 95.7

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.68 93.7

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 12:51Blank (BJF0811-BLK2)

0.20ND ug/L U0.05Benzene

0.50ND ug/L U0.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.76 95.2

80-120Surrogate: Toluene-d8 ug/L 5.004.79 95.7

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.68 93.7

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.13 103

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 10:23LCS (BJF0811-BS1)

100994 72-12899.4ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.005.16 103

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.02 100

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 10:44LCS (BJF0811-BS2)

0.2011.0 80-120110ug/L 10.00.05Benzene

0.508.54 50-13485.4ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.43 88.6

80-120Surrogate: Toluene-d8 ug/L 5.005.06 101

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.85 97.0

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.13 103

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 11:05LCS Dup (BJF0811-BSD1)

1001090 3072-128109 9.52ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.005.14 103

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.99 99.9

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 11:26LCS Dup (BJF0811-BSD2)

0.2011.5 3080-120115 4.36ug/L 10.00.05Benzene

0.508.78 3050-13487.8 2.80ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.40 87.9

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0811 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT2   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 11:26LCS Dup (BJF0811-BSD2)

80-120Surrogate: Toluene-d8 ug/L 5.005.15 103

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.94 98.8

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.07 101

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0832 - EPA 5035 (Sodium Bisulfate)

Volatile Organic Compounds - Quality Control

Instrument: NT5   Analyst: PB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 12:09Blank (BJF0832-BLK1)

1.00ND ug/kg U0.17Benzene

5.00ND ug/kg U2.46Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.052.1 104

77-120Surrogate: Toluene-d8 ug/kg 50.050.8 102

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.049.7 99.4

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.4 101

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 10:35LCS (BJF0832-BS1)

46.9 80-12093.8ug/kg 50.0Benzene

47.8 29-12595.5ug/kg 50.0Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.052.1 104

77-120Surrogate: Toluene-d8 ug/kg 50.050.5 101

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.050.4 101

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.049.8 99.7

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 11:00LCS Dup (BJF0832-BSD1)

48.9 3080-12097.7 4.04ug/kg 50.0Benzene

51.0 3029-125102 6.48ug/kg 50.0Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.051.2 102

77-120Surrogate: Toluene-d8 ug/kg 50.050.8 102

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.051.0 102

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.5 101

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0021 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT3   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 16:29Blank (BJG0021-BLK1)

100ND ug/L UGasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.004.92 98.4

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.18 104

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 16:29Blank (BJG0021-BLK2)

0.20ND ug/L U0.05Benzene

0.50ND ug/L U0.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.58 91.5

80-120Surrogate: Toluene-d8 ug/L 5.004.92 98.4

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.18 104

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.35 107

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 14:23LCS (BJG0021-BS1)

1001030 72-128103ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.004.90 97.9

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.13 103

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 14:48LCS (BJG0021-BS2)

0.2011.1 80-120111ug/L 10.00.05Benzene

0.5011.3 50-134113ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.74 94.9

80-120Surrogate: Toluene-d8 ug/L 5.004.94 98.9

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.25 105

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.004.94 98.8

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 15:14LCS Dup (BJG0021-BSD1)

100946 3072-12894.6 8.46ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.004.99 99.7

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.30 106

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 15:39LCS Dup (BJG0021-BSD2)

0.209.58 3080-12095.8 15.00ug/L 10.00.05Benzene

0.509.95 3050-13499.5 13.10ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.005.17 103

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0021 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT3   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 02-Jul-2021   Analyzed: 02-Jul-2021 15:39LCS Dup (BJG0021-BSD2)

80-120Surrogate: Toluene-d8 ug/L 5.004.85 96.9

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.24 105

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.004.86 97.1

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0090 - EPA 5035 (Methanol Extraction)

Volatile Organic Compounds - Quality Control

Instrument: NT3   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 03-Jul-2021   Analyzed: 03-Jul-2021 12:41Blank (BJG0090-BLK1)

5000ND ug/kg UGasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/kg 5.005.09 102

78-123Surrogate: 4-Bromofluorobenzene ug/kg 5.004.83 96.6

Prepared: 03-Jul-2021   Analyzed: 03-Jul-2021 10:35LCS (BJG0090-BS1)

500047900 70-12195.8ug/kg 50000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/kg 5.004.96 99.2

78-123Surrogate: 4-Bromofluorobenzene ug/kg 5.004.82 96.4

Prepared: 03-Jul-2021   Analyzed: 03-Jul-2021 11:25LCS Dup (BJG0090-BSD1)

500048000 3070-12195.9 0.17ug/kg 50000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/kg 5.004.95 98.9

78-123Surrogate: 4-Bromofluorobenzene ug/kg 5.004.83 96.6

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0120 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT3   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:13Blank (BJG0120-BLK1)

100ND ug/L UGasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.005.04 101

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.94 98.8

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:13Blank (BJG0120-BLK2)

0.20ND ug/L U0.05Benzene

0.50ND ug/L U0.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.99 99.9

80-120Surrogate: Toluene-d8 ug/L 5.005.04 101

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.94 98.8

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.15 103

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 10:07LCS (BJG0120-BS1)

1001010 72-128101ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.004.93 98.6

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.04 101

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 10:32LCS (BJG0120-BS2)

0.2010.4 80-120104ug/L 10.00.05Benzene

0.509.94 50-13499.4ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.91 98.1

80-120Surrogate: Toluene-d8 ug/L 5.005.10 102

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.96 99.3

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.005.22 104

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 10:57LCS Dup (BJG0120-BSD1)

100874 3072-12887.4 14.00ug/L 1000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/L 5.005.00 99.9

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.004.98 99.6

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 11:23LCS Dup (BJG0120-BSD2)

0.2010.6 3080-120106 2.68ug/L 10.00.05Benzene

0.509.92 3050-13499.2 0.16ug/L 10.00.27Naphthalene

80-129Surrogate: 1,2-Dichloroethane-d4 ug/L 5.004.97 99.4

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0120 - EPA 5030C (Purge and Trap)

Volatile Organic Compounds - Quality Control

Instrument: NT3   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 11:23LCS Dup (BJG0120-BSD2)

80-120Surrogate: Toluene-d8 ug/L 5.005.02 100

80-120Surrogate: 4-Bromofluorobenzene ug/L 5.005.13 103

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/L 5.004.96 99.2

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0122 - EPA 5035 (Methanol Extraction)

Volatile Organic Compounds - Quality Control

Instrument: NT3   Analyst: PKC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:13Blank (BJG0122-BLK1)

5000ND ug/kg UGasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/kg 5.005.04 101

78-123Surrogate: 4-Bromofluorobenzene ug/kg 5.004.94 98.8

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 10:07LCS (BJG0122-BS1)

500050300 70-121101ug/kg 50000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/kg 5.004.93 98.6

78-123Surrogate: 4-Bromofluorobenzene ug/kg 5.005.04 101

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 10:57LCS Dup (BJG0122-BSD1)

500043700 3070-12187.4 14.00ug/kg 50000Gasoline Range Organics (Tol-Nap)

80-120Surrogate: Toluene-d8 ug/kg 5.005.00 99.9

78-123Surrogate: 4-Bromofluorobenzene ug/kg 5.004.98 99.6

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0132 - No Prep - Volatiles

Volatile Organic Compounds - Quality Control

Instrument: NT5   Analyst: PB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:10Blank (BJG0132-BLK1)

1.00ND ug/kg U0.17Benzene

5.00ND ug/kg U2.46Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.052.3 105

77-120Surrogate: Toluene-d8 ug/kg 50.051.4 103

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.049.4 98.7

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.5 101

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 11:08LCS (BJG0132-BS1)

52.2 80-120104ug/kg 50.0Benzene

51.3 29-125103ug/kg 50.0Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.052.0 104

77-120Surrogate: Toluene-d8 ug/kg 50.050.9 102

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.050.6 101

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.049.5 99.1

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 11:45LCS Dup (BJG0132-BSD1)

52.8 3080-120106 1.11ug/kg 50.0Benzene

53.3 3029-125107 3.68ug/kg 50.0Naphthalene

80-149Surrogate: 1,2-Dichloroethane-d4 ug/kg 50.052.1 104

77-120Surrogate: Toluene-d8 ug/kg 50.051.0 102

80-120Surrogate: 4-Bromofluorobenzene ug/kg 50.050.8 102

80-120Surrogate: 1,2-Dichlorobenzene-d4 ug/kg 50.050.2 100

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0176 - EPA 3546 (Microwave) Low Level

Semivolatile Organic Compounds - SIM - Quality Control

Instrument: NT11   Analyst: VTS

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 08-Jul-2021   Analyzed: 15-Jul-2021 14:21Blank (BJG0176-BLK1)

0.50ND ug/kg U0.07Benzo(a)anthracene

0.50ND ug/kg U0.07Chrysene

0.50ND ug/kg U0.07Benzo(b)fluoranthene

0.50ND ug/kg U0.10Benzo(k)fluoranthene

0.50ND ug/kg U0.09Benzo(a)pyrene

0.50ND ug/kg U0.09Indeno(1,2,3-cd)pyrene

0.50ND ug/kg U0.11Dibenzo(a,h)anthracene

32-120Surrogate: 2-Methylnaphthalene-d10 ug/kg 15.08.68 57.8

21-133Surrogate: Dibenzo[a,h]anthracene-d14 ug/kg 15.012.9 86.3

36-134Surrogate: Fluoranthene-d10 ug/kg 15.013.0 86.9

Prepared: 08-Jul-2021   Analyzed: 15-Jul-2021 14:51LCS (BJG0176-BS1)

0.5012.7 42-12084.7ug/kg 15.00.07Benzo(a)anthracene

0.5012.1 48-12081.0ug/kg 15.00.07Chrysene

0.5012.2 46-12081.7ug/kg 15.00.07Benzo(b)fluoranthene

0.5012.4 46-12082.3ug/kg 15.00.10Benzo(k)fluoranthene

0.5012.4 36-12082.6ug/kg 15.00.09Benzo(a)pyrene

0.5013.1 40-12087.5ug/kg 15.00.09Indeno(1,2,3-cd)pyrene

0.5013.1 38-12087.5ug/kg 15.00.11Dibenzo(a,h)anthracene

32-120Surrogate: 2-Methylnaphthalene-d10 ug/kg 15.09.56 63.7

21-133Surrogate: Dibenzo[a,h]anthracene-d14 ug/kg 15.014.6 97.5

36-134Surrogate: Fluoranthene-d10 ug/kg 15.013.9 92.4

Prepared: 08-Jul-2021   Analyzed: 15-Jul-2021 15:51Source: 21F0419-31Matrix Spike (BJG0176-MS1)

0.4891.1 114 42-120-158ug/kg 14.4 *, E0.07Benzo(a)anthracene

0.4894.8 125 48-120-211ug/kg 14.4 *, E0.07Chrysene

0.4898.6 113 46-120-96.5ug/kg 14.4 *, E0.06Benzo(b)fluoranthene

0.4879.3 92.9 46-120-94.5ug/kg 14.4 *, E0.10Benzo(k)fluoranthene

0.48155 162 36-120-47.1ug/kg 14.4 *, E0.08Benzo(a)pyrene

0.48141 121 40-120136ug/kg 14.4 *, E0.08Indeno(1,2,3-cd)pyrene

0.4871.2 55.5 38-120109ug/kg 14.4 E0.10Dibenzo(a,h)anthracene

10.1 32-120Surrogate: 2-Methylnaphthalene-d10 ug/kg 14.49.74 67.7

19.8 21-133Surrogate: Dibenzo[a,h]anthracene-d14 ug/kg 14.4 *20.5 142

15.8 36-134Surrogate: Fluoranthene-d10 ug/kg 14.414.1 97.9

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0176 - EPA 3546 (Microwave) Low Level

Semivolatile Organic Compounds - SIM - Quality Control

Instrument: NT11   Analyst: VTS

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 08-Jul-2021   Analyzed: 15-Jul-2021 16:22Source: 21F0419-31Matrix Spike Dup (BJG0176-MSD1)

0.48103 114 3042-120-77.1 12.10ug/kg 14.4 *, E0.07Benzo(a)anthracene

0.48106 125 3048-120-136 10.80ug/kg 14.4 *, E0.07Chrysene

0.48108 113 3046-120-32.5 8.91ug/kg 14.4 *, E0.06Benzo(b)fluoranthene

0.4878.6 92.9 3046-120-99.3 0.88ug/kg 14.4 *, E0.10Benzo(k)fluoranthene

0.48149 162 3036-120-91.4 4.18ug/kg 14.4 *, E0.08Benzo(a)pyrene

0.48117 121 3040-120-29.2 18.30ug/kg 14.4 *, E0.08Indeno(1,2,3-cd)pyrene

0.4858.8 55.5 3038-12022.7 19.20ug/kg 14.4 *, E0.10Dibenzo(a,h)anthracene

10.1 32-120Surrogate: 2-Methylnaphthalene-d10 ug/kg 14.49.62 66.9

19.8 21-133Surrogate: Dibenzo[a,h]anthracene-d14 ug/kg 14.4 *20.1 140

15.8 36-134Surrogate: Fluoranthene-d10 ug/kg 14.414.3 99.6

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0776 - EPA 3510C SepF

Petroleum Hydrocarbons - Quality Control

Instrument: FID4   Analyst: CTO

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 29-Jun-2021   Analyzed: 14-Jul-2021 18:02Blank (BJF0776-BLK1)

0.100ND mg/L UDiesel Range Organics (C12-C24)

0.200ND mg/L UMotor Oil Range Organics (C24-C38)

50-150Surrogate: o-Terphenyl mg/L 0.2250.184 81.7

Prepared: 29-Jun-2021   Analyzed: 14-Jul-2021 18:22LCS (BJF0776-BS1)

0.1002.37 56-12079.1mg/L 3.00Diesel Range Organics (C12-C24)

50-150Surrogate: o-Terphenyl mg/L 0.2250.189 84.0

Prepared: 29-Jun-2021   Analyzed: 14-Jul-2021 19:23Source: 21F0419-02Matrix Spike (BJF0776-MS1)

0.1005.65 3.32 56-12077.6mg/L 3.00 EDiesel Range Organics (C12-C24)

0.206 50-150Surrogate: o-Terphenyl mg/L 0.2250.199 88.6

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 29-Jun-2021   Analyzed: 14-Jul-2021 19:43Source: 21F0419-02Matrix Spike Dup (BJF0776-MSD1)

0.1005.43 3.32 3056-12070.5 3.84mg/L 3.00 EDiesel Range Organics (C12-C24)

0.206 50-150Surrogate: o-Terphenyl mg/L 0.2250.184 81.9

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0096 - EPA 3546 (Microwave)

Petroleum Hydrocarbons - Quality Control

Instrument: FID4   Analyst: CTO

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 17:30Blank (BJG0096-BLK1)

5.00ND mg/kg UDiesel Range Organics (C12-C24)

10.0ND mg/kg UMotor Oil Range Organics (C24-C38)

50-150Surrogate: o-Terphenyl mg/kg 11.39.55 84.9

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 17:51LCS (BJG0096-BS1)

5.00133 50-15088.5mg/kg 150Diesel Range Organics (C12-C24)

50-150Surrogate: o-Terphenyl mg/kg 11.39.91 88.1

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 18:32Source: 21F0419-13Matrix Spike (BJG0096-MS1)

35.1267 48.8 50-150104mg/kg 210 DDiesel Range Organics (C12-C24)

14.5 50-150Surrogate: o-Terphenyl mg/kg 15.814.6 92.4

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 18:52Source: 21F0419-13Matrix Spike Dup (BJG0096-MSD1)

35.1235 48.8 3050-15088.6 12.70mg/kg 210 DDiesel Range Organics (C12-C24)

14.5 50-150Surrogate: o-Terphenyl mg/kg 15.814.6 92.4

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0137 - EPA 3546 (Microwave)

Petroleum Hydrocarbons - Quality Control

Instrument: FID4   Analyst: CTO

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 07-Jul-2021   Analyzed: 15-Jul-2021 23:57Blank (BJG0137-BLK1)

5.00ND mg/kg UDiesel Range Organics (C12-C24)

10.0ND mg/kg UMotor Oil Range Organics (C24-C38)

50-150Surrogate: o-Terphenyl mg/kg 11.39.59 85.2

Prepared: 07-Jul-2021   Analyzed: 16-Jul-2021 00:18LCS (BJG0137-BS1)

5.00122 50-15081.3mg/kg 150Diesel Range Organics (C12-C24)

50-150Surrogate: o-Terphenyl mg/kg 11.39.84 87.5

Prepared: 07-Jul-2021   Analyzed: 16-Jul-2021 00:58Source: 21F0419-26Matrix Spike (BJG0137-MS1)

6.07157 15.7 50-15077.9mg/kg 182Diesel Range Organics (C12-C24)

11.7 50-150Surrogate: o-Terphenyl mg/kg 13.611.4 83.6

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 07-Jul-2021   Analyzed: 16-Jul-2021 01:19Source: 21F0419-26Matrix Spike Dup (BJG0137-MSD1)

6.07158 15.7 3050-15078.3 0.54mg/kg 182Diesel Range Organics (C12-C24)

11.7 50-150Surrogate: o-Terphenyl mg/kg 13.611.6 84.9

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0789 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: BAL2   Analyst: DOE

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 29-Jun-2021   Analyzed: 29-Jun-2021 13:57Blank (BJF0789-BLK1)

0.04ND % U0.04Total Solids

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0820 - SM 4500-CN¯  G-99

Wet Chemistry - Quality Control

Instrument: UV1800-2   Analyst: CKI

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 30-Jun-2021   Analyzed: 01-Jul-2021 16:07Blank (BJF0820-BLK1)

0.0050ND mg/L U0.0050Cyanide, Total

Prepared: 30-Jun-2021   Analyzed: 01-Jul-2021 16:08LCS (BJF0820-BS1)

0.00500.142 80-12095.2mg/L 0.1490.0050Cyanide, Total

Prepared: 30-Jun-2021   Analyzed: 01-Jul-2021 16:09Source: 21F0419-01Duplicate (BJF0820-DUP1)

0.00500.0110 0.0080 2031.60mg/L L0.0050Cyanide, Total

Prepared: 30-Jun-2021   Analyzed: 01-Jul-2021 16:10Source: 21F0419-01Matrix Spike (BJF0820-MS1)

0.00500.143 0.0080 75-12590.1mg/L 0.1500.0050Cyanide, Total

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 30-Jun-2021   Analyzed: 01-Jul-2021 16:10Source: 21F0419-01Matrix Spike Dup (BJF0820-MSD1)

0.00500.146 0.0080 75-12592.1 2.08mg/L 0.1500.0050Cyanide, Total

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJF0823 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: BAL2   Analyst: DOE

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 11:02Blank (BJF0823-BLK1)

0.04ND % U0.04Total Solids

Prepared: 30-Jun-2021   Analyzed: 30-Jun-2021 11:02Source: 21F0419-30Duplicate (BJF0823-DUP1)

0.0480.88 83.09 202.70%0.04Total Solids

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0011 - EPA 9010C m

Wet Chemistry - Quality Control

Instrument: UV1800-2   Analyst: CKI

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 01-Jul-2021   Analyzed: 02-Jul-2021 12:52Blank (BJG0011-BLK1)

0.099ND mg/kg U0.099Cyanide, Total after Distillation

Prepared: 01-Jul-2021   Analyzed: 02-Jul-2021 12:52LCS (BJG0011-BS1)

0.0992.78 75-12593.2mg/kg 2.980.099Cyanide, Total after Distillation

Prepared: 01-Jul-2021   Analyzed: 02-Jul-2021 12:55Source: 21F0419-13Duplicate (BJG0011-DUP1)

0.408ND NDmg/kg U0.408Cyanide, Total after Distillation

Prepared: 01-Jul-2021   Analyzed: 02-Jul-2021 12:55Source: 21F0419-13Matrix Spike (BJG0011-MS1)

0.1421.61 ND 75-12539.4mg/kg 4.09 *0.142Cyanide, Total after Distillation

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 01-Jul-2021   Analyzed: 02-Jul-2021 12:56Source: 21F0419-13Matrix Spike Dup (BJG0011-MSD1)

0.1472.40 ND 20075-12556.8 39.60mg/kg 4.23 *0.147Cyanide, Total after Distillation

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0059 - EPA 9010C m

Wet Chemistry - Quality Control

Instrument: UV1800-1   Analyst: CKI

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:08Blank (BJG0059-BLK1)

0.099ND mg/kg U0.099Cyanide, Total after Distillation

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:09LCS (BJG0059-BS1)

0.0992.76 75-12592.5mg/kg 2.980.099Cyanide, Total after Distillation

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:10Source: 21F0419-37Duplicate (BJG0059-DUP1)

0.200ND NDmg/kg U0.200Cyanide, Total after Distillation

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:11Source: 21F0419-37Matrix Spike (BJG0059-MS1)

0.1942.82 ND 75-12550.6mg/kg 5.59 *0.194Cyanide, Total after Distillation

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 12:12Source: 21F0419-37Matrix Spike Dup (BJG0059-MSD1)

0.1953.07 ND 20075-12554.8 8.26mg/kg 5.60 *0.195Cyanide, Total after Distillation

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0101 - SM 4500-CN¯ I-99

Wet Chemistry - Quality Control

Instrument: UV1800-2   Analyst: CKI

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 17:10Blank (BJG0101-BLK1)

0.005ND mg/L U0.005Cyanide, Weak Acid Dissociable

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 17:11LCS (BJG0101-BS1)

0.0050.143 75-12595.9mg/L 0.1490.005Cyanide, Weak Acid Dissociable

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 17:12Source: 21F0419-02Duplicate (BJG0101-DUP1)

0.005ND NDmg/L U0.005Cyanide, Weak Acid Dissociable

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 17:12Source: 21F0419-02Matrix Spike (BJG0101-MS1)

0.0050.139 ND 75-12592.8mg/L 0.1500.005Cyanide, Weak Acid Dissociable

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 06-Jul-2021   Analyzed: 06-Jul-2021 17:13Source: 21F0419-02Matrix Spike Dup (BJG0101-MSD1)

0.0050.140 ND 20075-12593.5 0.72mg/L 0.1500.005Cyanide, Weak Acid Dissociable

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0116 - PSEP 1986 (modified)

Wet Chemistry - Quality Control

Instrument: TOC Cube   Analyst: BF

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 06-Jul-2021   Analyzed: 14-Jul-2021 16:35Blank (BJG0116-BLK1)

0.02ND % U0.02Total Organic Carbon

Prepared: 06-Jul-2021   Analyzed: 14-Jul-2021 17:06LCS (BJG0116-BS1)

0.0245.5 80-120102% 44.40.02Total Organic Carbon

Prepared: 06-Jul-2021   Analyzed: 14-Jul-2021 17:38Reference (BJG0116-SRM1)

0.022.67 80-12089.3% 2.990.02Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BJG0118 - PSEP 1986 (modified)

Wet Chemistry - Quality Control

Instrument: TOC Cube   Analyst: BF

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 09:22Blank (BJG0118-BLK1)

0.02ND % U0.02Total Organic Carbon

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 10:57LCS (BJG0118-BS1)

0.0244.0 80-12099.0% 44.40.02Total Organic Carbon

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 12:32Source: 21F0419-30Duplicate (BJG0118-DUP1)

0.020.96 0.91 204.76%0.02Total Organic Carbon

Prepared: 06-Jul-2021   Analyzed: 21-Jul-2021 16:05Source: 21F0419-30Matrix Spike (BJG0118-MS2)

0.022.33 0.91 75-12597.0% 1.460.02Total Organic Carbon

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 06-Jul-2021   Analyzed: 21-Jul-2021 16:37Source: 21F0419-30Matrix Spike Dup (BJG0118-MSD2)

0.022.22 0.91 2075-12595.5 4.50% 1.370.02Total Organic Carbon

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 06-Jul-2021   Analyzed: 15-Jul-2021 11:29Reference (BJG0118-SRM1)

0.022.71 80-12090.5% 2.990.02Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project Number:

Project Manager:

Reported:

GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 8260D in Solid

Chloromethane WADOE,DoD-ELAP,NELAP,ADEC
Chloromethane DoD-ELAP,NELAP,ADEC
Vinyl Chloride WADOE,DoD-ELAP,NELAP,ADEC
Vinyl Chloride DoD-ELAP,NELAP,ADEC
Bromomethane DoD-ELAP,NELAP,ADEC
Bromomethane WADOE,DoD-ELAP,NELAP,ADEC
Chloroethane DoD-ELAP,NELAP,ADEC
Chloroethane WADOE,DoD-ELAP,NELAP,ADEC
Trichlorofluoromethane WADOE,DoD-ELAP,NELAP,ADEC
Trichlorofluoromethane DoD-ELAP,NELAP,ADEC
Acrolein WADOE,DoD-ELAP,NELAP
Acrolein DoD-ELAP,NELAP
1,1,2-Trichloro-1,2,2-Trifluoroethane DoD-ELAP,NELAP,ADEC
1,1,2-Trichloro-1,2,2-Trifluoroethane WADOE,DoD-ELAP,NELAP,ADEC
Acetone WADOE,DoD-ELAP,NELAP
Acetone DoD-ELAP,NELAP
1,1-Dichloroethene DoD-ELAP,NELAP,ADEC
1,1-Dichloroethene WADOE,DoD-ELAP,NELAP,ADEC
Iodomethane WADOE,DoD-ELAP,NELAP,ADEC
Iodomethane DoD-ELAP,NELAP,ADEC
Methylene Chloride WADOE,DoD-ELAP,NELAP,ADEC
Methylene Chloride DoD-ELAP,NELAP,ADEC
Acrylonitrile DoD-ELAP,NELAP
Acrylonitrile WADOE,DoD-ELAP,NELAP
Carbon Disulfide WADOE,DoD-ELAP,NELAP,ADEC
Carbon Disulfide DoD-ELAP,NELAP,ADEC
trans-1,2-Dichloroethene DoD-ELAP,NELAP,ADEC
trans-1,2-Dichloroethene WADOE,DoD-ELAP,NELAP,ADEC
Vinyl Acetate DoD-ELAP,NELAP
Vinyl Acetate WADOE,DoD-ELAP,NELAP
1,1-Dichloroethane WADOE,DoD-ELAP,NELAP,ADEC
1,1-Dichloroethane DoD-ELAP,NELAP,ADEC
2-Butanone WADOE,DoD-ELAP,NELAP
2-Butanone DoD-ELAP,NELAP
2,2-Dichloropropane DoD-ELAP,NELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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GeoEngineers

17425 Union Hill Road Suite 250 Project  #186-890-03 Tsk 300

Brian Tracy

South State Street PRDI

22-Jul-2021 19:04Redmond WA, 98052

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

2,2-Dichloropropane WADOE,DoD-ELAP,NELAP
cis-1,2-Dichloroethene DoD-ELAP,NELAP,ADEC
cis-1,2-Dichloroethene WADOE,DoD-ELAP,NELAP,ADEC
Chloroform WADOE,DoD-ELAP,NELAP,ADEC
Chloroform DoD-ELAP,NELAP,ADEC
Bromochloromethane WADOE,DoD-ELAP,NELAP,ADEC
Bromochloromethane DoD-ELAP,NELAP,ADEC
1,1,1-Trichloroethane WADOE,DoD-ELAP,NELAP,ADEC
1,1,1-Trichloroethane DoD-ELAP,NELAP,ADEC
1,1-Dichloropropene DoD-ELAP,NELAP,ADEC
1,1-Dichloropropene WADOE,DoD-ELAP,NELAP,ADEC
Carbon tetrachloride WADOE,DoD-ELAP,NELAP,ADEC
Carbon tetrachloride DoD-ELAP,NELAP,ADEC
1,2-Dichloroethane DoD-ELAP,NELAP,ADEC
1,2-Dichloroethane WADOE,DoD-ELAP,NELAP,ADEC
Benzene DoD-ELAP,NELAP,ADEC
Benzene WADOE,DoD-ELAP,NELAP,ADEC
Trichloroethene DoD-ELAP,NELAP,ADEC
Trichloroethene WADOE,DoD-ELAP,NELAP,ADEC
1,2-Dichloropropane DoD-ELAP,NELAP,ADEC
1,2-Dichloropropane WADOE,DoD-ELAP,NELAP,ADEC
Bromodichloromethane DoD-ELAP,NELAP,ADEC
Bromodichloromethane WADOE,DoD-ELAP,NELAP,ADEC
Dibromomethane DoD-ELAP,NELAP,ADEC
Dibromomethane WADOE,DoD-ELAP,NELAP,ADEC
2-Chloroethyl vinyl ether WADOE,DoD-ELAP,NELAP
2-Chloroethyl vinyl ether DoD-ELAP,NELAP
4-Methyl-2-Pentanone DoD-ELAP,NELAP
4-Methyl-2-Pentanone WADOE,DoD-ELAP,NELAP
cis-1,3-Dichloropropene DoD-ELAP,NELAP,ADEC
cis-1,3-Dichloropropene WADOE,DoD-ELAP,NELAP,ADEC
Toluene WADOE,DoD-ELAP,NELAP,ADEC
Toluene DoD-ELAP,NELAP,ADEC
trans-1,3-Dichloropropene DoD-ELAP,NELAP,ADEC
trans-1,3-Dichloropropene WADOE,DoD-ELAP,NELAP,ADEC
2-Hexanone DoD-ELAP,NELAP
2-Hexanone WADOE,DoD-ELAP,NELAP
1,1,2-Trichloroethane WADOE,DoD-ELAP,NELAP,ADEC
1,1,2-Trichloroethane DoD-ELAP,NELAP,ADEC

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

1,3-Dichloropropane DoD-ELAP,NELAP,ADEC
1,3-Dichloropropane WADOE,DoD-ELAP,NELAP,ADEC
Tetrachloroethene DoD-ELAP,NELAP,ADEC
Tetrachloroethene WADOE,DoD-ELAP,NELAP,ADEC
Dibromochloromethane DoD-ELAP,NELAP,ADEC
Dibromochloromethane WADOE,DoD-ELAP,NELAP,ADEC
1,2-Dibromoethane WADOE,DoD-ELAP,NELAP,ADEC
1,2-Dibromoethane DoD-ELAP,NELAP,ADEC
Chlorobenzene DoD-ELAP,NELAP,ADEC
Chlorobenzene WADOE,DoD-ELAP,NELAP,ADEC
Ethylbenzene DoD-ELAP,NELAP,ADEC
Ethylbenzene WADOE,DoD-ELAP,NELAP,ADEC
1,1,1,2-Tetrachloroethane DoD-ELAP,NELAP,ADEC
1,1,1,2-Tetrachloroethane WADOE,DoD-ELAP,NELAP,ADEC
m,p-Xylene WADOE,DoD-ELAP,NELAP,ADEC
m,p-Xylene DoD-ELAP,NELAP,ADEC
o-Xylene DoD-ELAP,NELAP,ADEC
o-Xylene WADOE,DoD-ELAP,NELAP,ADEC
Xylenes, total WADOE
Xylenes, total
Styrene WADOE,DoD-ELAP,NELAP,ADEC
Styrene DoD-ELAP,NELAP,ADEC
Bromoform DoD-ELAP,NELAP,ADEC
Bromoform WADOE,DoD-ELAP,NELAP,ADEC
1,1,2,2-Tetrachloroethane WADOE,DoD-ELAP,NELAP,ADEC
1,1,2,2-Tetrachloroethane DoD-ELAP,NELAP,ADEC
1,2,3-Trichloropropane DoD-ELAP,NELAP,ADEC
1,2,3-Trichloropropane WADOE,DoD-ELAP,NELAP,ADEC
trans-1,4-Dichloro 2-Butene DoD-ELAP,NELAP
trans-1,4-Dichloro 2-Butene WADOE,DoD-ELAP,NELAP
n-Propylbenzene WADOE,DoD-ELAP,NELAP
n-Propylbenzene DoD-ELAP,NELAP
Bromobenzene DoD-ELAP,NELAP,ADEC
Bromobenzene WADOE,DoD-ELAP,NELAP,ADEC
Isopropyl Benzene DoD-ELAP,NELAP,ADEC
Isopropyl Benzene WADOE,DoD-ELAP,NELAP,ADEC
2-Chlorotoluene DoD-ELAP,NELAP
2-Chlorotoluene WADOE,DoD-ELAP,NELAP
4-Chlorotoluene DoD-ELAP,NELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

4-Chlorotoluene WADOE,DoD-ELAP,NELAP
t-Butylbenzene DoD-ELAP,NELAP
t-Butylbenzene WADOE,DoD-ELAP,NELAP
1,3,5-Trimethylbenzene WADOE,DoD-ELAP,NELAP
1,3,5-Trimethylbenzene DoD-ELAP,NELAP
1,2,4-Trimethylbenzene WADOE,DoD-ELAP,NELAP
1,2,4-Trimethylbenzene DoD-ELAP,NELAP
s-Butylbenzene DoD-ELAP,NELAP
s-Butylbenzene WADOE,DoD-ELAP,NELAP
4-Isopropyl Toluene WADOE,DoD-ELAP,NELAP
4-Isopropyl Toluene DoD-ELAP,NELAP
1,3-Dichlorobenzene WADOE,DoD-ELAP,NELAP
1,3-Dichlorobenzene DoD-ELAP,NELAP
1,4-Dichlorobenzene DoD-ELAP,NELAP
1,4-Dichlorobenzene WADOE,DoD-ELAP,NELAP
n-Butylbenzene WADOE,DoD-ELAP,NELAP
n-Butylbenzene DoD-ELAP,NELAP
1,2-Dichlorobenzene WADOE,DoD-ELAP,NELAP
1,2-Dichlorobenzene DoD-ELAP,NELAP
1,2-Dibromo-3-chloropropane DoD-ELAP,NELAP,ADEC
1,2-Dibromo-3-chloropropane WADOE,DoD-ELAP,NELAP,ADEC
1,2,4-Trichlorobenzene DoD-ELAP,NELAP,ADEC
1,2,4-Trichlorobenzene WADOE,DoD-ELAP,NELAP,ADEC
Hexachloro-1,3-Butadiene DoD-ELAP,NELAP,ADEC
Hexachloro-1,3-Butadiene WADOE,DoD-ELAP,NELAP,ADEC
Naphthalene DoD-ELAP,NELAP
Naphthalene WADOE,DoD-ELAP,NELAP
1,2,3-Trichlorobenzene DoD-ELAP,NELAP,ADEC
1,2,3-Trichlorobenzene WADOE,DoD-ELAP,NELAP,ADEC
Dichlorodifluoromethane DoD-ELAP,NELAP,ADEC
Dichlorodifluoromethane WADOE,DoD-ELAP,NELAP,ADEC
Methyl tert-butyl Ether DoD-ELAP,NELAP
Methyl tert-butyl Ether WADOE,DoD-ELAP,NELAP
n-Hexane
n-Hexane WADOE
2-Pentanone
2-Pentanone WADOE
Dibromofluoromethane WADOE
Dibromofluoromethane

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

4-Bromofluorobenzene WADOE
4-Bromofluorobenzene

EPA 8260D in Water

Chloromethane DoD-ELAP,ADEC,NELAP,WADOE
Chloromethane DoD-ELAP,ADEC,NELAP
Vinyl Chloride DoD-ELAP,ADEC,NELAP,WADOE
Vinyl Chloride DoD-ELAP,ADEC,NELAP
Bromomethane DoD-ELAP,ADEC,NELAP,WADOE
Bromomethane DoD-ELAP,ADEC,NELAP
Chloroethane DoD-ELAP,ADEC,NELAP,WADOE
Chloroethane DoD-ELAP,ADEC,NELAP
Trichlorofluoromethane DoD-ELAP,ADEC,NELAP,WADOE
Trichlorofluoromethane DoD-ELAP,ADEC,NELAP
Acrolein DoD-ELAP,NELAP
Acrolein DoD-ELAP,NELAP,WADOE
1,1,2-Trichloro-1,2,2-Trifluoroethane DoD-ELAP,ADEC,NELAP,WADOE
1,1,2-Trichloro-1,2,2-Trifluoroethane DoD-ELAP,ADEC,NELAP
Acetone DoD-ELAP,ADEC,NELAP
Acetone DoD-ELAP,ADEC,NELAP,WADOE
1,1-Dichloroethene DoD-ELAP,ADEC,NELAP,WADOE
1,1-Dichloroethene DoD-ELAP,ADEC,NELAP
Iodomethane DoD-ELAP,NELAP
Iodomethane DoD-ELAP,NELAP,WADOE
Methylene Chloride DoD-ELAP,ADEC,NELAP,WADOE
Methylene Chloride DoD-ELAP,ADEC,NELAP
Acrylonitrile DoD-ELAP,NELAP,WADOE
Acrylonitrile DoD-ELAP,NELAP
Carbon Disulfide DoD-ELAP,NELAP
Carbon Disulfide DoD-ELAP,NELAP,WADOE
trans-1,2-Dichloroethene DoD-ELAP,ADEC,NELAP
trans-1,2-Dichloroethene DoD-ELAP,ADEC,NELAP,WADOE
Vinyl Acetate DoD-ELAP,NELAP,WADOE
Vinyl Acetate DoD-ELAP,NELAP
1,1-Dichloroethane DoD-ELAP,ADEC,NELAP,WADOE
1,1-Dichloroethane DoD-ELAP,ADEC,NELAP
2-Butanone DoD-ELAP,NELAP,WADOE
2-Butanone DoD-ELAP,NELAP
2,2-Dichloropropane DoD-ELAP,ADEC,NELAP
2,2-Dichloropropane DoD-ELAP,ADEC,NELAP,WADOE

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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cis-1,2-Dichloroethene DoD-ELAP,ADEC,NELAP
cis-1,2-Dichloroethene DoD-ELAP,ADEC,NELAP,WADOE
Chloroform DoD-ELAP,ADEC,NELAP,WADOE
Chloroform DoD-ELAP,ADEC,NELAP
Bromochloromethane DoD-ELAP,ADEC,NELAP
Bromochloromethane DoD-ELAP,ADEC,NELAP,WADOE
1,1,1-Trichloroethane DoD-ELAP,ADEC,NELAP,WADOE
1,1,1-Trichloroethane DoD-ELAP,ADEC,NELAP
1,1-Dichloropropene DoD-ELAP,ADEC,NELAP
1,1-Dichloropropene DoD-ELAP,ADEC,NELAP,WADOE
Carbon tetrachloride DoD-ELAP,ADEC,NELAP
Carbon tetrachloride DoD-ELAP,ADEC,NELAP,WADOE
1,2-Dichloroethane DoD-ELAP,ADEC,NELAP,WADOE
1,2-Dichloroethane DoD-ELAP,ADEC,NELAP
Benzene DoD-ELAP,ADEC,NELAP,WADOE
Benzene DoD-ELAP,ADEC,NELAP
Trichloroethene DoD-ELAP,ADEC,NELAP,WADOE
Trichloroethene DoD-ELAP,ADEC,NELAP
1,2-Dichloropropane DoD-ELAP,ADEC,NELAP,WADOE
1,2-Dichloropropane DoD-ELAP,ADEC,NELAP
Bromodichloromethane DoD-ELAP,ADEC,NELAP,WADOE
Bromodichloromethane DoD-ELAP,ADEC,NELAP
Dibromomethane DoD-ELAP,ADEC,NELAP,WADOE
Dibromomethane DoD-ELAP,ADEC,NELAP
2-Chloroethyl vinyl ether DoD-ELAP,ADEC,NELAP,WADOE
2-Chloroethyl vinyl ether DoD-ELAP,ADEC,NELAP
4-Methyl-2-Pentanone DoD-ELAP,NELAP
4-Methyl-2-Pentanone DoD-ELAP,NELAP,WADOE
cis-1,3-Dichloropropene DoD-ELAP,ADEC,NELAP,WADOE
cis-1,3-Dichloropropene DoD-ELAP,ADEC,NELAP
Toluene DoD-ELAP,ADEC,NELAP,WADOE
Toluene DoD-ELAP,ADEC,NELAP
trans-1,3-Dichloropropene DoD-ELAP,ADEC,NELAP
trans-1,3-Dichloropropene DoD-ELAP,ADEC,NELAP,WADOE
2-Hexanone DoD-ELAP,NELAP
2-Hexanone DoD-ELAP,NELAP,WADOE
1,1,2-Trichloroethane DoD-ELAP,ADEC,NELAP
1,1,2-Trichloroethane DoD-ELAP,ADEC,NELAP,WADOE
1,3-Dichloropropane DoD-ELAP,ADEC,NELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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1,3-Dichloropropane DoD-ELAP,ADEC,NELAP,WADOE
Tetrachloroethene DoD-ELAP,ADEC,NELAP,WADOE
Tetrachloroethene DoD-ELAP,ADEC,NELAP
Dibromochloromethane DoD-ELAP,ADEC,NELAP,WADOE
Dibromochloromethane DoD-ELAP,ADEC,NELAP
1,2-Dibromoethane DoD-ELAP,NELAP
1,2-Dibromoethane DoD-ELAP,NELAP,WADOE
Chlorobenzene DoD-ELAP,ADEC,NELAP
Chlorobenzene DoD-ELAP,ADEC,NELAP,WADOE
Ethylbenzene DoD-ELAP,ADEC,NELAP,WADOE
Ethylbenzene DoD-ELAP,ADEC,NELAP
1,1,1,2-Tetrachloroethane DoD-ELAP,ADEC,NELAP
1,1,1,2-Tetrachloroethane DoD-ELAP,ADEC,NELAP,WADOE
m,p-Xylene DoD-ELAP,ADEC,NELAP
m,p-Xylene DoD-ELAP,ADEC,NELAP,WADOE
o-Xylene DoD-ELAP,ADEC,NELAP
o-Xylene DoD-ELAP,ADEC,NELAP,WADOE
Styrene DoD-ELAP,NELAP
Styrene DoD-ELAP,NELAP,WADOE
Bromoform DoD-ELAP,NELAP
Bromoform DoD-ELAP,NELAP,WADOE
1,1,2,2-Tetrachloroethane DoD-ELAP,ADEC,NELAP,WADOE
1,1,2,2-Tetrachloroethane DoD-ELAP,ADEC,NELAP
1,2,3-Trichloropropane DoD-ELAP,ADEC,NELAP,WADOE
1,2,3-Trichloropropane DoD-ELAP,ADEC,NELAP
trans-1,4-Dichloro 2-Butene DoD-ELAP,ADEC,NELAP
trans-1,4-Dichloro 2-Butene DoD-ELAP,ADEC,NELAP,WADOE
n-Propylbenzene DoD-ELAP,NELAP,WADOE
n-Propylbenzene DoD-ELAP,NELAP
Bromobenzene DoD-ELAP,NELAP,WADOE
Bromobenzene DoD-ELAP,NELAP
Isopropyl Benzene DoD-ELAP,NELAP
Isopropyl Benzene DoD-ELAP,NELAP,WADOE
2-Chlorotoluene DoD-ELAP,ADEC,NELAP
2-Chlorotoluene DoD-ELAP,ADEC,NELAP,WADOE
4-Chlorotoluene DoD-ELAP,ADEC,NELAP,WADOE
4-Chlorotoluene DoD-ELAP,ADEC,NELAP
t-Butylbenzene DoD-ELAP,NELAP,WADOE
t-Butylbenzene DoD-ELAP,NELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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1,3,5-Trimethylbenzene DoD-ELAP,NELAP,WADOE
1,3,5-Trimethylbenzene DoD-ELAP,NELAP
1,2,4-Trimethylbenzene DoD-ELAP,NELAP,WADOE
1,2,4-Trimethylbenzene DoD-ELAP,NELAP
s-Butylbenzene DoD-ELAP,NELAP
s-Butylbenzene DoD-ELAP,NELAP,WADOE
4-Isopropyl Toluene DoD-ELAP,NELAP
4-Isopropyl Toluene DoD-ELAP,NELAP,WADOE
1,3-Dichlorobenzene DoD-ELAP,ADEC,NELAP,WADOE
1,3-Dichlorobenzene DoD-ELAP,ADEC,NELAP
1,4-Dichlorobenzene DoD-ELAP,ADEC,NELAP
1,4-Dichlorobenzene DoD-ELAP,ADEC,NELAP,WADOE
n-Butylbenzene DoD-ELAP,NELAP
n-Butylbenzene DoD-ELAP,NELAP,WADOE
1,2-Dichlorobenzene DoD-ELAP,ADEC,NELAP
1,2-Dichlorobenzene DoD-ELAP,ADEC,NELAP,WADOE
1,2-Dibromo-3-chloropropane DoD-ELAP,ADEC,NELAP,WADOE
1,2-Dibromo-3-chloropropane DoD-ELAP,ADEC,NELAP
1,2,4-Trichlorobenzene DoD-ELAP,ADEC,NELAP,WADOE
1,2,4-Trichlorobenzene DoD-ELAP,ADEC,NELAP
Hexachloro-1,3-Butadiene DoD-ELAP,ADEC,NELAP,WADOE
Hexachloro-1,3-Butadiene DoD-ELAP,ADEC,NELAP
Naphthalene DoD-ELAP,ADEC,NELAP
Naphthalene DoD-ELAP,ADEC,NELAP,WADOE
1,2,3-Trichlorobenzene DoD-ELAP,ADEC,NELAP,WADOE
1,2,3-Trichlorobenzene DoD-ELAP,ADEC,NELAP
Dichlorodifluoromethane DoD-ELAP,ADEC,NELAP,WADOE
Dichlorodifluoromethane DoD-ELAP,ADEC,NELAP
Methyl tert-butyl Ether DoD-ELAP,ADEC,NELAP
Methyl tert-butyl Ether DoD-ELAP,ADEC,NELAP,WADOE
n-Hexane
n-Hexane WADOE
2-Pentanone WADOE
2-Pentanone

EPA 9014 in Solid

Cyanide, Total after Distillation DoD-ELAP,NELAP
Cyanide, Total after Distillation DoD-ELAP,NELAP,WADOE

EPA 9014 in Water

Cyanide, Total DoD-ELAP,NELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Cyanide, Total DoD-ELAP,NELAP,WADOE
EPA 9060A m in Solid

Total Organic Carbon WADOE
Total Organic Carbon

NWTPH-Dx in Solid

Diesel Range Organics (C12-C24) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C12-C24) DoD-ELAP,NELAP
Diesel Range Organics (C10-C25) DoD-ELAP,NELAP
Diesel Range Organics (C10-C25) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (Tol-C18) DoD-ELAP,NELAP
Diesel Range Organics (Tol-C18) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C10-C24) DoD-ELAP,NELAP
Diesel Range Organics (C10-C24) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C10-C28) DoD-ELAP,NELAP
Diesel Range Organics (C10-C28) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C12-C22) DoD-ELAP
Diesel Range Organics (C12-C22) DoD-ELAP
Motor Oil Range Organics (C24-C38) DoD-ELAP,NELAP,WADOE
Motor Oil Range Organics (C24-C38) DoD-ELAP,NELAP
Motor Oil Range Organics (C25-C36) DoD-ELAP,NELAP,WADOE
Motor Oil Range Organics (C25-C36) DoD-ELAP,NELAP
Motor Oil Range Organics (C24-C40) DoD-ELAP,NELAP
Motor Oil Range Organics (C24-C40) DoD-ELAP,NELAP,WADOE
Residual Range Organics (C23-C32) DoD-ELAP
Residual Range Organics (C23-C32) DoD-ELAP
Mineral Oil Range Organics (C16-C28) DoD-ELAP,NELAP,WADOE
Mineral Oil Range Organics (C16-C28) DoD-ELAP,NELAP
Mineral Spirits Range Organics (Tol-C12) DoD-ELAP,NELAP,WADOE
Mineral Spirits Range Organics (Tol-C12) DoD-ELAP,NELAP
JP8 Range Organics (C8-C18) DoD-ELAP,NELAP,WADOE
JP8 Range Organics (C8-C18) DoD-ELAP,NELAP
JP5 Range Organics (C10-C16) DoD-ELAP,NELAP
JP5 Range Organics (C10-C16) DoD-ELAP,NELAP,WADOE
JP4 Range Organics (Tol-C14) DoD-ELAP,NELAP
JP4 Range Organics (Tol-C14) DoD-ELAP,NELAP,WADOE
Jet-A Range Organics (C10-C18) DoD-ELAP,NELAP,WADOE
Jet-A Range Organics (C10-C18) DoD-ELAP,NELAP
Kerosene Range Organics (Tol-C18) DoD-ELAP,NELAP
Kerosene Range Organics (Tol-C18) DoD-ELAP,NELAP,WADOE

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Stoddard Range Organics (C8-C12) DoD-ELAP,NELAP,WADOE
Stoddard Range Organics (C8-C12) DoD-ELAP,NELAP
Creosote Range Organics (C12-C22) DoD-ELAP,NELAP
Creosote Range Organics (C12-C22) DoD-ELAP,NELAP,WADOE
Bunker C Range Organics (C10-C38) DoD-ELAP,NELAP,WADOE
Bunker C Range Organics (C10-C38) DoD-ELAP,NELAP
Transformer Oil Range Organics (C12-C28) DoD-ELAP,NELAP
Transformer Oil Range Organics (C12-C28) DoD-ELAP,NELAP,WADOE

NWTPH-Dx in Water

Diesel Range Organics (C12-C24) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C12-C24) DoD-ELAP,NELAP
Diesel Range Organics (C10-C25) DoD-ELAP,NELAP
Diesel Range Organics (C10-C25) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (Tol-C18) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (Tol-C18) DoD-ELAP,NELAP
Diesel Range Organics (C10-C24) DoD-ELAP,NELAP
Diesel Range Organics (C10-C24) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C10-C28) DoD-ELAP,NELAP,WADOE
Diesel Range Organics (C10-C28) DoD-ELAP,NELAP
Diesel Range Organics (C12-C22) DoD-ELAP
Diesel Range Organics (C12-C22) DoD-ELAP
Diesel Range Organics (C12-C25) DoD-ELAP
Diesel Range Organics (C12-C25) DoD-ELAP
Motor Oil Range Organics (C24-C38) DoD-ELAP,NELAP,WADOE
Motor Oil Range Organics (C24-C38) DoD-ELAP,NELAP
Motor Oil Range Organics (C25-C36) DoD-ELAP,NELAP,WADOE
Motor Oil Range Organics (C25-C36) DoD-ELAP,NELAP
Motor Oil Range Organics (C24-C40) DoD-ELAP,NELAP
Motor Oil Range Organics (C24-C40) DoD-ELAP,NELAP,WADOE
Residual Range Organics (C23-C32) DoD-ELAP
Residual Range Organics (C23-C32) DoD-ELAP
Mineral Spirits Range Organics (Tol-C12) DoD-ELAP,NELAP,WADOE
Mineral Spirits Range Organics (Tol-C12) DoD-ELAP,NELAP
Mineral Oil Range Organics (C16-C28) DoD-ELAP,NELAP
Mineral Oil Range Organics (C16-C28) DoD-ELAP,NELAP,WADOE
Kerosene Range Organics (Tol-C18) DoD-ELAP,NELAP
Kerosene Range Organics (Tol-C18) DoD-ELAP,NELAP,WADOE
JP8 Range Organics (C8-C18) DoD-ELAP,NELAP
JP8 Range Organics (C8-C18) DoD-ELAP,NELAP,WADOE

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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JP5 Range Organics (C10-C16) DoD-ELAP,NELAP
JP5 Range Organics (C10-C16) DoD-ELAP,NELAP,WADOE
JP4 Range Organics (Tol-C14) DoD-ELAP,NELAP,WADOE
JP4 Range Organics (Tol-C14) DoD-ELAP,NELAP
Jet-A Range Organics (C10-C18) DoD-ELAP,NELAP,WADOE
Jet-A Range Organics (C10-C18) DoD-ELAP,NELAP
Creosote Range Organics (C12-C22) DoD-ELAP,NELAP,WADOE
Creosote Range Organics (C12-C22) DoD-ELAP,NELAP
Bunker C Range Organics (C10-C38) DoD-ELAP,NELAP
Bunker C Range Organics (C10-C38) DoD-ELAP,NELAP,WADOE
Stoddard Range Organics (C8-C12) DoD-ELAP,NELAP
Stoddard Range Organics (C8-C12) DoD-ELAP,NELAP,WADOE
Transformer Oil Range Organics (C12-C28) DoD-ELAP,NELAP,WADOE
Transformer Oil Range Organics (C12-C28) DoD-ELAP,NELAP

NWTPHg in Solid

Gasoline Range Organics (Tol-Nap) DoD-ELAP
Gasoline Range Organics (Tol-Nap) DoD-ELAP
Gasoline Range Organics (2MP-TMB) DoD-ELAP
Gasoline Range Organics (2MP-TMB) DoD-ELAP
Gasoline Range Organics (Tol-C12) DoD-ELAP
Gasoline Range Organics (Tol-C12) DoD-ELAP
Gasoline Range Organics (C6-C10) DoD-ELAP
Gasoline Range Organics (C6-C10) DoD-ELAP
Gasoline Range Organics (C5-C12) DoD-ELAP
Gasoline Range Organics (C5-C12) DoD-ELAP
4-Bromofluorobenzene (field spiked) DoD-ELAP
4-Bromofluorobenzene (field spiked) DoD-ELAP

NWTPHg in Water

Gasoline Range Organics (Tol-Nap) WADOE,DoD-ELAP
Gasoline Range Organics (Tol-Nap) DoD-ELAP
Gasoline Range Organics (2MP-TMB) DoD-ELAP
Gasoline Range Organics (2MP-TMB) WADOE,DoD-ELAP
Gasoline Range Organics (Tol-C12) DoD-ELAP
Gasoline Range Organics (Tol-C12) WADOE,DoD-ELAP
Gasoline Range Organics (C6-C10) ADEC,DoD-ELAP
Gasoline Range Organics (C6-C10) WADOE,ADEC,DoD-ELAP
Gasoline Range Organics (C5-C12) DoD-ELAP
Gasoline Range Organics (C5-C12) WADOE,DoD-ELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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SM 4500-CN¯ I-97 in Water

Cyanide, Weak Acid Dissociable NELAP,WADOE
Cyanide, Weak Acid Dissociable NELAP

Code Description Number Expires
17-015Alaska Dept of Environmental Conservation 03/28/2023ADEC
66169DoD-Environmental Laboratory Accreditation Program 02/28/2022DoD-ELAP
WA100006-012ORELAP - Oregon Laboratory Accreditation Program 05/12/2022NELAP

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Notes and Definitions 

Flagged value is not within established control limits.*

The reported value is from a dilutionD

The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)E

Hold time violation - Hold time was exceeded.H

Estimated concentration value detected below the reporting limit.J

Analyte concentration is <=5 times the reporting limit and the replicate control limit defaults to +/- RL instead of 20% RPDL

Indicates a detected analyte with an initial or continuing calibration that does not meet established acceptance criteria (<20% RSD, 

<20% drift or minimum RRF)

Q

This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).U

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.

Page 324 of 324 21F0419 ARISample FINAL 22 Jul 2021 1904


	APPENDICES
	Appendix D. Laboratory Analytical Reports
	Groundwater
	Sediment





