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Definitions/Glossary

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MQL Method Quantitation Limit

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Pittsburgh
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revised COC appended to the data package

Job Narrative
180-104548-1

Receipt
The samples were received on 4/11/2020 10:00 AM; the samples arrived in good condition, properly preserved and on ice. The
temperatures of the 3 coolers at receipt time were 2.2° C, 2.5° C and 2.6° C.

RAD

Method 903.0: Radium-226 Prep Batch 160-468144

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.
JOF-SEW-02-20200409 ~ AOI2 (180-104548-1), JOF-SEW-02-20200409 ~ AOI2 (180-104548-1[DU]), JOF-SEW-FB01-20200409 ~
AOI2 (180-104548-2), JOF-SEW-TUB01-20200409 ~ AOI2 (180-104548-3), (LCS 160-468144/2-A) and (MB 160-468144/21-A)

Method 903.0: Radium-226 Prep Batch: 160-468144

Ra-226 is reported without a 21-day waiting period to ensure short-lived alpha-emitting radium isotopes (e.g. Ra-224) have decayed out.
The Ra-226 result should be considered to be potentially high biased. Associated samples have activity below the RL. The results are
reported with this narrative.

JOF-SEW-02-20200409 ~ AOI2 (180-104548-1), JOF-SEW-02-20200409 ~ AOI2 (180-104548-1[DU]), JOF-SEW-FB01-20200409 ~
AOI2 (180-104548-2), JOF-SEW-TUB01-20200409 ~ AOI2 (180-104548-3), (LCS 160-468144/2-A) and (MB 160-468144/21-A)

Method 904.0: Ra-228 Prep Batch 160-468145

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.
JOF-SEW-02-20200409 ~ AOI2 (180-104548-1), JOF-SEW-02-20200409 ~ AOI2 (180-104548-1[DU]), JOF-SEW-FB01-20200409 ~
AOI2 (180-104548-2), JOF-SEW-TUB01-20200409 ~ AOI2 (180-104548-3), (LCS 160-468145/2-A) and (MB 160-468145/21-A)

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

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Client Sample ID: JOF-SEW-02-20200409 ~ AOI2

Lab Sample ID: 180-104548-1

[ No Detections.

Client Sample ID: JOF-SEW-FB01-20200409 ~ AOI2

Lab Sample ID: 180-104548-2

[ No Detections.

Client Sample ID: JOF-SEW-TUB01-20200409 ~ AOI2

Lab Sample ID: 180-104548-3

[ No Detections.

This Detection Summary does not include radiochemical test results.
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Client Sample Results

Job ID: 180-104548-1

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: JOF-SEW-02-20200409 ~ AOI2

Date Collected: 04/09/20 13:33
Date Received: 04/11/20 10:00

Lab Sample ID: 180-104548-1
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.452 0.138 0.144 1.00 0.0952 pCi/lL 04/20/20 10:26 05/07/20 10:22 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 70.4 40-110 04/20/20 10:26 05/07/20 10:22 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Client Sample Results

Job ID: 180-104548-1

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: JOF-SEW-FB01-20200409 ~ AOI2

Date Collected: 04/09/20 14:55
Date Received: 04/11/20 10:00

Lab Sample ID: 180-104548-2
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0111 U 0.0338 0.0338 1.00 0.0874 pCi/lL 04/20/20 10:26 05/07/20 10:22 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.5 40-110 04/20/20 10:26 05/07/20 10:22 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Client Sample Results

Job ID: 180-104548-1

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: JOF-SEW-TUB01-20200409 ~ AOI2

Date Collected: 04/09/20 15:14
Date Received: 04/11/20 10:00

Lab Sample ID: 180-104548-3
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.00455 U 0.0357 0.0357 1.00 0.0846 pCi/lL 04/20/20 10:26 05/07/20 10:22 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.3 40-110 04/20/20 10:26 05/07/20 10:22 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Client Sample Results

Job ID: 180-104548-1

Method: 904.0 - Radium-228 (GFPC)

Client Sample ID: JOF-SEW-02-20200409 ~ AOI2

Date Collected: 04/09/20 13:33
Date Received: 04/11/20 10:00

Lab Sample ID: 180-104548-1
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.391 U 0.303 0.305 1.00 0.480 pCi/L 04/20/20 10:26 04/30/20 07:36 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 70.4 40-110 04/20/20 10:26 04/30/20 07:36 1
Y Carrier 97.9 40-110 04/20/20 10:26 04/30/20 07:36 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Client Sample Results

Job ID: 180-104548-1

Method: 904.0 - Radium-228 (GFPC)

Date Collected: 04/09/20 14:55
Date Received: 04/11/20 10:00

Client Sample ID: JOF-SEW-FB01-20200409 ~ AOI2

Lab Sample ID: 180-104548-2
Matrix: Water

Page 11 of 418

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.254 U 0.217 0.218 1.00 0.346 pCi/L 04/20/20 10:26 04/30/20 07:36 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.5 40-110 04/20/20 10:26 04/30/20 07:36 1
Y Carrier 98.3 40-110 04/20/20 10:26 04/30/20 07:36 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Client Sample Results

Job ID: 180-104548-1

Method: 904.0 - Radium-228 (GFPC)

Date Collected: 04/09/20 15:14
Date Received: 04/11/20 10:00

Client Sample ID: JOF-SEW-TUB01-20200409 ~ AOI2

Lab Sample ID: 180-104548-3
Matrix: Water
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Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0198 U 0.197 0.197 1.00 0.348 pCi/L 04/20/20 10:26 04/30/20 07:36 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.3 40-110 04/20/20 10:26 04/30/20 07:36 1
Y Carrier 102 40-110 04/20/20 10:26 04/30/20 07:36 1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Client: Environmental Standards Inc. Job ID: 180-104548-1
Project/Site: JOF_SEW_ 20200409 1B

Method: Ra226_Ra228 Pos - Combined Radium-226 and Radium-228

Client Sample ID: JOF-SEW-02-20200409 ~ AOI2 Lab Sample ID: 180-104548-1
Date Collected: 04/09/20 13:33 Matrix: Water
Date Received: 04/11/20 10:00
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium 226 and 228 0.844 0.333 0.337 5.00 pCi/L 05/07/20 13:37 1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Client: Environmental Standards Inc. Job ID: 180-104548-1
Project/Site: JOF_SEW_ 20200409 1B

Method: Ra226_Ra228 Pos - Combined Radium-226 and Radium-228

Client Sample ID: JOF-SEW-FB01-20200409 ~ AOI2 Lab Sample ID: 180-104548-2
Date Collected: 04/09/20 14:55 Matrix: Water
Date Received: 04/11/20 10:00
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium 226 and 228 0.254 U 0.220 0.221 5.00 pCi/L 05/07/20 13:37 1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Client: Environmental Standards Inc. Job ID: 180-104548-1
Project/Site: JOF_SEW_ 20200409 1B

Method: Ra226_Ra228 Pos - Combined Radium-226 and Radium-228

Client Sample ID: JOF-SEW-TUB01-20200409 ~ AOI2 Lab Sample ID: 180-104548-3
Date Collected: 04/09/20 15:14 Matrix: Water
Date Received: 04/11/20 10:00
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium 226 and 228 0.0198 U 0.200 0.200 5.00 pCi/L 05/07/20 13:37 1

Eurofins TestAmerica, Pittsburgh
Page 15 of 418 05/12/2020



Tracer/Carrier Summary

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Method: 903.0 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Tracer/Carrier Legend

Ba Carriel
Lab Sample ID Client Sample ID (40-110)
180-104548-1 JOF-SEW-02-20200409 ~ AOI2 70.4
180-104548-1 DU JOF-SEW-02-20200409 ~ AOI2 85.4
180-104548-2 JOF-SEW-FB01-20200409 ~ 87.5
AOI2
180-104548-3 JOF-SEW-TUB01-20200409 ~ 93.3
AOI2
LCS 160-468144/2-A Lab Control Sample 88.1
MB 160-468144/21-A Method Blank 96.3

Ba Carrier = Ba Carrier

Method: 904.0 - Radium-228 (GFPC)
Matrix: Water

Prep Type: Total/NA

Ba Carrier Y Carrier

Percent Yield (Acceptance Limits)

Tracer/Carrier Legend

Lab Sample ID Client Sample ID (40-110) (40-110)

180-104548-1 JOF-SEW-02-20200409 ~ AOI2 70.4 97.9

180-104548-1 DU JOF-SEW-02-20200409 ~ AOI2 85.4 98.3

180-104548-2 JOF-SEW-FB01-20200409 ~ 87.5 98.3
AOI2

180-104548-3 JOF-SEW-TUBO01-20200409 ~ 93.3 102
AOI2

LCS 160-468145/2-A Lab Control Sample 88.1 101

MB 160-468145/21-A Method Blank 96.3 96.8

Ba Carrier = Ba Carrier
Y Carrier =Y Carrier
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QC Sample Results

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Method: 903.0 - Radium-226 (GFPC)

Page 17 of 418

Lab Sample ID: MB 160-468144/21-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 469778 Prep Batch: 468144
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.03902 U 0.0557 0.0558 1.00 0.0948 pCi/lL 04/20/20 11:38 05/07/20 10:22 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.3 40-110 04/20/20 11:38 05/07/20 10:22 1
Lab Sample ID: LCS 160-468144/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 469778 Prep Batch: 468144
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 10.79 1.13 1.00 0.0820 pCi/lL 95 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 88.1 40-110
Lab Sample ID: 180-104548-1 DU Client Sample ID: JOF-SEW-02-20200409 ~ AOI2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 469778 Prep Batch: 468144
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium-226 0.452 0.4497 0.133 1.00 0.0899 pCi/lL 0.01 1
DU DU
Carrier %Yield Qualifier Limits
Ba Carrier 85.4 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-468145/21-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 469238 Prep Batch: 468145
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.3045 U 0.223 0.225 1.00 0.350 pCi/lL 04/20/20 11:40 04/30/20 07:39 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.3 40-110 04/20/20 11:40 04/30/20 07:39 1
Y Carrier 96.8 40-110 04/20/20 11:40 04/30/20 07:39 1

Eurofins TestAmerica, Pittsburgh
05/12/2020



QC Sample Results

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Method: 904.0 - Radium-228 (GFPC) (Continued)

7Lab Sample ID: LCS 160-468145/2-A
Matrix: Water
Analysis Batch: 469241

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 468145

Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 8.88 8.687 1.12 1.00 0.583 pCi/lL 98 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 88.1 40-110
Y Carrier 101 40-110
Lab Sample ID: 180-104548-1 DU Client Sample ID: JOF-SEW-02-20200409 ~ AOI2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 469241 Prep Batch: 468145
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium-228 0.391 U 0.5633 0.245 1.00 0.332 pCi/lL 0.31 1
DU DU
Carrier %Yield Qualifier Limits
Ba Carrier 85.4 40-110
Y Carrier 98.3 40-110

Method: Ra226_Ra228 Pos - Combined Radium-226 and Radium-228

Lab Sample ID: 180-104548-1 DU
Matrix: Water
Analysis Batch: 469852

Client Sample ID: JOF-SEW-02-20200409 ~ AOI2
Prep Type: Total/NA

Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium 226 and 0.844 1.013 0.279 5.00 pCi/L 0.28
228
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QC Association Summary

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Rad
Prep Batch: 468144
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-104548-1 JOF-SEW-02-20200409 ~ AOI2 Total/NA Water PrecSep STD
180-104548-2 JOF-SEW-FB01-20200409 ~ AOI2 Total/NA Water PrecSep STD
180-104548-3 JOF-SEW-TUB01-20200409 ~ AOI2 Total/NA Water PrecSep STD
MB 160-468144/21-A Method Blank Total/NA Water PrecSep STD
LCS 160-468144/2-A Lab Control Sample Total/NA Water PrecSep STD
180-104548-1 DU JOF-SEW-02-20200409 ~ AOI2 Total/NA Water PrecSep STD
Prep Batch: 468145
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-104548-1 JOF-SEW-02-20200409 ~ AOI2 Total/NA Water PrecSep_0
180-104548-2 JOF-SEW-FB01-20200409 ~ AOI2 Total/NA Water PrecSep_0
180-104548-3 JOF-SEW-TUBO01-20200409 ~ AOI2 Total/NA Water PrecSep_0
MB 160-468145/21-A Method Blank Total/NA Water PrecSep_0
LCS 160-468145/2-A Lab Control Sample Total/NA Water PrecSep_0
180-104548-1 DU JOF-SEW-02-20200409 ~ AOI2 Total/NA Water PrecSep_0
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Lab Chronicle

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Client Sample ID: JOF-SEW-02-20200409 ~ AOI2
Date Collected: 04/09/20 13:33

Lab Sample ID: 180-104548-1
Matrix: Water

Date Received: 04/11/20 10:00

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PrecSep STD 1000.24 mL 1.0g 468144 04/20/20 10:26  MMO TAL SL
Total/NA Analysis 903.0 1 469778 05/07/20 10:22 KLS TAL SL
Instrument ID: GFPCRED
Total/NA Prep PrecSep_0 1000.24 mL 109 468145 04/20/20 10:26  MMO TAL SL
Total/NA Analysis 904.0 1 469241 04/30/20 07:36 CJQ TAL SL
Instrument ID: GFPCPURPLE
Total/NA Analysis Ra226_Ra228 1 469852 05/07/20 13:37 SMP TAL SL
Pos
Instrument ID: NOEQUIP
Client Sample ID: JOF-SEW-FB01-20200409 ~ AOI2 Lab Sample ID: 180-104548-2
Date Collected: 04/09/20 14:55 Matrix: Water
Date Received: 04/11/20 10:00
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PrecSep STD 1000.54 mL 109 468144 04/20/20 10:26  MMO TAL SL
Total/NA Analysis 903.0 1 469778 05/07/20 10:22 KLS TAL SL
Instrument ID: GFPCRED
Total/NA Prep PrecSep_0 1000.54 mL 109 468145 04/20/20 10:26  MMO TAL SL
Total/NA Analysis 904.0 1 469241 04/30/20 07:36 CJQ TAL SL
Instrument ID: GFPCPURPLE
Total/NA Analysis Ra226_Ra228 1 469852 05/07/20 13:37 SMP TAL SL
Pos
Instrument ID: NOEQUIP
Client Sample ID: JOF-SEW-TUB01-20200409 ~ AOI2 Lab Sample ID: 180-104548-3
Date Collected: 04/09/20 15:14 Matrix: Water
Date Received: 04/11/20 10:00
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep PrecSep STD 999.58 mL 109 468144 04/20/20 10:26  MMO TAL SL
Total/NA Analysis 903.0 1 469778 05/07/20 10:22 KLS TAL SL
Instrument ID: GFPCRED
Total/NA Prep PrecSep_0 999.58 mL 109 468145 04/20/20 10:26  MMO TAL SL
Total/NA Analysis 904.0 1 469241 04/30/20 07:36 CJQ TAL SL
Instrument ID: GFPCPURPLE
Total/NA Analysis Ra226_Ra228 1 469852 05/07/20 13:37 SMP TAL SL
Pos
Instrument ID: NOEQUIP

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Analyst References:
Lab: TAL SL
Batch Type: Prep
MMO = Molly Olson
Batch Type: Analysis
CJQ = Caleb Quinn
KLS = Kody Saulters
SMP = Siobhan Perry

Lab Chronicle
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Accreditation/Certification Summary

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Job ID: 180-104548-1

Laboratory: Eurofins TestAmerica, Pittsburgh

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

Authority Program Identification Number  Expiration Date
Arkansas DEQ State 19-033-0 06-27-20
California State 2891 04-30-20 *
Connecticut State PH-0688 09-30-20
Florida NELAP E871008 06-30-20
Georgia State PA 02-00416 04-30-20 *
lllinois NELAP 004375 06-30-20
Kansas NELAP E-10350 01-31-21
Kentucky (UST) State 162013 04-30-20 *
Kentucky (WW) State KY98043 12-31-20
Louisiana NELAP 04041 06-30-20
Maine State PA00164 03-06-22
Minnesota NELAP 042-999-482 12-31-20
Nevada State PA00164 07-31-20
New Hampshire NELAP 2030 04-05-21
New Jersey NELAP PA005 06-30-20
New York NELAP 11182 04-01-21
North Carolina (WW/SW) State 434 01-01-21
North Dakota State R-227 04-30-20 *
Oregon NELAP PA-2151 02-06-21
Pennsylvania NELAP 02-00416 04-30-21
Rhode Island State LAO00362 12-31-20
South Carolina State 89014 04-30-20 *
Texas NELAP T104704528 03-31-21
US Fish & Wildlife US Federal Programs 058448 07-31-20
USDA Federal P-Soil-01 06-26-22
USDA US Federal Programs P330-16-00211 06-26-22
Utah NELAP PA001462019-8 05-31-20
Virginia NELAP 10043 09-15-20
West Virginia DEP State 142 02-01-21
Wisconsin State 998027800 08-31-20

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

Client: Environmental Standards Inc. Job ID: 180-104548-1
Project/Site: JOF_SEW_ 20200409 1B

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number  Expiration Date
Alaska (UST) State 20-001 05-06-22
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB Dept. of Energy L2305.01 04-06-22
ANAB ISO/IEC 17025 L2305 04-06-22
Arizona State AZ0813 12-08-20
California Los Angeles County Sanitation 10259 06-30-20
Districts
California State 2886 06-30-20
Connecticut State PH-0241 03-31-21
Florida NELAP E87689 06-30-20
HI - RadChem Recognition State n/a 06-30-20
lllinois NELAP 004553 11-30-20
lowa State 373 09-17-20
Kansas NELAP E-10236 10-31-20
Kentucky (DW) State KY90125 12-31-20
Louisiana NELAP 04080 06-30-20
Louisiana (DW) State LAO011 12-31-20
Maryland State 310 09-30-20
MI - RadChem Recognition State 9005 06-30-20
Missouri State 780 06-30-22
Nevada State MO000542020-1 07-31-20
New Jersey NELAP MO002 06-30-20
New York NELAP 11616 04-01-21
North Dakota State R-207 06-30-20
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-20
Pennsylvania NELAP 68-00540 02-28-21
South Carolina State 85002001 06-30-20
Texas NELAP T104704193-19-13 07-31-20
US Fish & Wildlife US Federal Programs 058448 07-31-20
USDA US Federal Programs P330-17-00028 03-11-23
Utah NELAP MO000542019-11 07-31-20
Virginia NELAP 10310 06-14-20
Washington State C592 08-30-20
West Virginia DEP State 381 10-31-20

Eurofins TestAmerica, Pittsburgh
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Method Summary

Client: Environmental Standards Inc. Job ID: 180-104548-1
Project/Site: JOF_SEW_ 20200409 1B

Method Method Description Protocol Laboratory
903.0 Radium-226 (GFPC) EPA TAL SL
904.0 Radium-228 (GFPC) EPA TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL
Pos

PrecSep STD Preparation, Precipitate Separation (Standard In-Growth) None TAL SL
PrecSep_0 Preparation, Precipitate Separation None TAL SL

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Pittsburgh
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_ 20200409 1B

Sample Summary

Job ID: 180-104548-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
180-104548-1 JOF-SEW-02-20200409 ~ AOI2 Water 04/09/20 13:33 04/11/20 10:00
180-104548-2 JOF-SEW-FB01-20200409 ~ AOI2 Water 04/09/20 14:55 04/11/20 10:00
180-104548-3 JOF-SEW-TUB01-20200409 ~ AOI2 Water 04/09/20 15:14 04/11/20 10:00

Page 25 of 418
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REAGENT TRACEABILITY SUMMARY

Lab Name: Eurofins TestAmerica, St. Louis Job No.: 180-104548-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Ba carrier 00072 03/30/21|03/30/20 | DI Water, Lot N/A 1000 mL|BaCl2 00005 33.9 g|Ba Carrier 33.9 mg/mL
Barium Chloride 33.9 mg/mL
.BaCl2 00005 04/25/24 Alfa Aesar (Fisher), Lot MI15E070 (Purchased Reagent) Ba Carrier 100 %
Barium Chloride 100 %
Ra-226_00025 05/04/21|12/08/16|0.1M HCl, Lot N/A 100 mL|Ra-226 00024 4.9774 g|Ra 8409.79
dpm/mL
Radium-226 8409.79
dpm/mL
Rn-222 8409.79
dpm/mL
Total Alpha Emitting Radium 8409.79
Isotopes dpm/mL
.Ra-226 00024 12/05/66 Eckert & Ziegler, Lot 104858 (Purchased Reagent) Ra 2815.99 Bg/g
Radium-226 2815.99 Bg/g
Rn-222 2815.99 Bg/g
Total Alpha Emitting Radium 2815.99 Bg/g
Isotopes
Ra-226_00029 04/30/20|04/10/19|0.1M HC1l, Lot N/A 1000 mL|Ra-226 00025 3 mL |Ra 25.2294
dpm/mL
Radium-226 25.2294
dpm/mL
Rn-222 25.2294
dpm/mL
Total Alpha Emitting Radium 25.2294
Isotopes dpm/mL
.Ra-226_00025 05/04/21|12/08/16|0.1M HC1l, Lot N/A 100 mL|Ra-226 00024 4.9774 g |Ra 8409.79
dpm/mL
Radium-226 8409.79
dpm/mL
Rn-222 8409.79
dpm/mL
Total Alpha Emitting Radium 8409.79
Isotopes dpm/mL
..Ra-226_00024 12/05/66 Eckert & Ziegler, Lot 104858 (Purchased Reagent) Ra 2815.99 Bg/g
Radium-226 2815.99 Bg/g
Rn-222 2815.99 Bg/g
Total Alpha Emitting Radium 2815.99 Bag/g
Isotopes
Ra-228 00036 06/06/20|06/06/19|0.1M HC1, Lot N/A 100 mL|Ra-228 00034 4.9785 g|Radium-228 221.113
dpm/mL
.Ra-228 00034 06/06/20 Eckert & Ziegler, Lot D-K-19023-01-00 (Purchased Reagent) Radium-228 74.0226 Bg/g
Sr-90 00004 09/17/59|06/21/11|0.1M HCL, Lot 0 100 mL|Sr-90_ 00001 5.0139 g|Gross Beta 45120.6
- dpm/mL
Sr 22560.3
dpm/mL
Sr-90 22560.3
dpm/mL
.Sr-90_00001 09/17/59 Eckert & Ziegler, Lot 80573-334 (Purchased Reagent) Gross Beta 14998.5 Bg/g

Page 26 of 418
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REAGENT TRACEABILITY SUMMARY

Lab Name: Eurofins TestAmerica, St. Louis Job No.: 180-104548-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Sr 7499.25 Ba/g
Sr-90 7499.25 Bg/g
Sr-90_00018 03/01/21|11/28/12|0.1M HCL, Lot O 100 mL|Sr-90 00017 4.9997 g |Gross Beta 44774.2
dpm/mL
Sr-90 22387.1
dpm/mL
.Sr-90_00017 11/29/62 Analytics, Lot 92352 (Purchased Reagent) Gross Beta 14925.6 Bg/g
Sr-90 7462.82 Bg/g
Th-230_00016 11/29/62|11/28/12|0.5M HNO3, Lot O 100 mL|Th-230 00015 5.0489 g |Gross Alpha 2374.49
dpm/mL
Th-230 2374.49
dpm/mL
.Th-230_00015 11/29/62 Analytics, Lot 92523 (Purchased Reagent) Gross Alpha 783.829 Bg/g
Th-230 783.829 Bg/g
Th-230_00019 10/03/20|08/13/13 | 1M HNO3, Lot n/a 100 mL|Th-230 00018 5.0731 |Gross Alpha 2228.23
mL dpm/mL
Th-230 2228.23
dpm/mL
.Th-230_00018 08/08/63 Eckert & Ziegler Analytics, Lot 92776 (Purchased Reagent) Gross Alpha 43922.5 dpm/g
Th-230 43922.5 dpm/g
Y Carrier 00051 [11/24/20] CPI, Lot 10064660-10 (Purchased Reagent) |Y Carrier \ 50000 mg/L]
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Ba carrier 00072
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FI AON 10 '0 “ASH '2E-H0-d

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

== .
@« Eckert & Ziegler Tel 404 352 8677

Fax 404-352:2837

Analytics www.ezag.com
CERTIFICATE OF CALIBRATION

Standard Reference Source

SRS Number: 104858

Source Description: 5 mL Liquid in Flame Sealed Vial
Product Code: 8226

Customer: TestAmerica St. Louis

P.O. Number: 2665998, Item 1

This standard radionuclide source was prepared gravimetrically from a master solution calibrated by Eckert &
Ziegler Analytics (EZA) using a germanium gamma-ray spectrometer system. Radionuclide purity and calibration
were checked by germanium gamma-ray spectrometry, liquid scintillation counting, and/or alpha spectrometry, as
applicable. The nuclear decay rate and reference date for this source are given below. EZA maintains traceability
to the National Institute of Standards and Technology (NIST) through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Revision 2, July 2007, and compliance with ANSI N42.22-1995,
"Traceability of Radioactive Sources to NIST."

Reference Date: 05-December-2016 12:00 PM EST
_ Uncertainty Calibration
Isotope Half-Life, d Activity, Bq u, %  ug,% U, %* : Method™
Ra-226 8.844E+08 1.408E+04 1.0 2.1 4.7 HPGe

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for Evaluating
and Expressing the Uncertainty of NIST Measurement Results." **Calibration Methods: 417 LS - 41 Liquid Scintillation
Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC - Ionization Chamber,

{Certificate continued on reverse side)

EZA Certificate Program Rev. 0, 07-DEC-2015 Page 1 of 2

Corporate Office Page 30 of 418 Laboratory 05/12/2020
24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318




SRS Number: 104858

Cormments:
5.00002 g 0.1 M HC! solution with approximately 30 ug/g Ba carrier.

Impurities:
y-impurities {other than decay products) < 0.1%

This source was wipe tested in its inactive areas with leak test results < 183 Bq (5 nCi) of removable activity per ISO
$878:1692.

Source Prepared by:

\ y
Z. Dimitrova, Radiochemist

QC Approved by: %/é’ Date: g5-0¢c-/6

J \ Spectroscopist

EZA Certificate Program Rev. 0, 07-DEC-2015 Page 2 of 2
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Reagent

Ra-226 00025
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SRS Number: 104858

Comments:
5.00002 g 0.1 M HCl solution with approximately 30 pg/g Ba carrier.

Impurities:
y-impurities (other than decay products) < 0.1%

This source was wipe tested in its inactive areas with leak test results < 185 Bq (8 nCi) of removable activity per ISO
9978:1992.

-

Source Prepared by:

Vo y
Z. Dimitrova, Radiochemist

QC Approved by: % .,/C’ Date: £5-0tc-(£

I , Bpectroscopist

EZA Certificate Program Rev. 0, 07-DEC-2015 Page 2 of 2
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1380 Seaboard Industrial Blvd.

||
[ Atlanta, Georgia 30318
& Eckert&Ziegler Tel 404352 8677
Fax 404-352-2837
Analytics www.ezag.com

CERTIFICATE OF CALIBRATION

Standard Reference Source

SRS Number: 104858

Source Description: 5 mL Liquid in Flame Sealed Vial
Product Code: 8226

Customer: TestAmerica St. Louis

P.O. Number: 2665998, ltem 1

This standard radionuclide source was prepared gravimetrically from a master solution calibrated by Eckert &
Ziegler Analytics (EZA) using a germanium gamma-ray spectrometer system. Radionuclide purity and calibration
were checked by germanium gamma-ray spectrometry, liquid scintillation counting, and/or alpha spectrometry, as
applicable. The nuclear decay rate and reference date for this source are given below. EZA maintains traceability
to the National Institute of Standards and Technology (NIST) through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Revision 2, July 2007, and compliance with ANESI N42.22-1995,
"Traceability of Radioactive Sources to NIST."

Reference Date: 05-December-2016 12:00 PM EST
Uncertainty Calibration
Isotope Half-Life, d Activity, Bq g, % ug% U, % Method™*
Ra-226 5.844E+08 1.40BE+04 10 21 47 HPGe

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for Evaluating
and Expressing the Uncertainty of NIST Measurement Results.” **Calibration Methods: 411 LS - 411 Liquid Scintillation
Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC - Ionization Chamber,

(Certificate continued on reverse side)

EZA Certificate Program Rev. 0, 07-DEC-2015 Page 1 of 2

i Lab
Corporate Office Page 34 of 418 ? oratory 05/12/2020
24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



Reagent

Ra-226 00029

0000000000



St. Louis Radiological Standard
Verification

TestAmerica

THE LEADER IN UNVIRONMINTAL TERTING

I

Standard ID Number: Ra-226_00029 Radionuclide:
True Value = 11353 JpCiflLorg Ra-226
Date Analyzed: 4/30/2019

Replicates

#1 10640 |JpCilLorg
#2 pCi/L org
#3 pCilL or g

Mean=  11146.667
1sigma=  505.00825 1.96 sigma = 989.8162
True Value minus 5% = 10785.35 {True Value - 5%)
True Value plus 5% = 11920.65 (True Value + 5%)
Accuracy:
Mean value within 5% of Certified (True) Value? Yes
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DoD/DOE Consolidated QSM and LANL Statements of Work

18t Reviewed By/Date: TJR 5/3/2019

2nd Reviewed By/Date: Qp/ ;Zz;/;q
L:\Public\RAD\Standard Verifications {Rad-007 1)\
Ra-226_00029_043018_Pass 1of1

Page 36 of 418

Printed: 5/3/2019 2:10 PM

{Acceptance Criteria)

{Acceptance Criteria)

RAD-071 Revised 6-9-16
SOP ST-QA-0002
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TestAmerica St. Louis Decay Calculations

Raw Sample/Standard Information

Initial Date/Time (t): 12/5/2016 0:00
Decayto Date/Time (t): 4/30/19 0:00
Initial Activity (Ag): 2523 dpm
Initial Aliquot: 1 mL
Initial Conc: 25.229 dpm/mL
*Soln. Density: 1 g/mL
Nuclide: Ra-226
Half-Life (days): 584400| decaydays | fraction
**Decay Factor: 0.2920 876.00 0.00150
Decay Corr Activity: 2.5203E+01 dpm
Decay Corr Conc: 2.5203E+01 dpm/mL
Conversion/Calculations
Final Activity Unit: pCi
Activity Unit Factor: 0.45045
Final Volume Unit: L
Volume Unit Factor: 0.001
Final Concentration: 1.1353E+04 pCi/L
Aliquot Volume: 1.0000E+00 L
Final Activity (A): 1.1353E+04 pCi

** Uses basic decay equation: A = Ay * exp(-In{2)*(t-tp)/(half-life)
* Soln. Density to be used when converting from liquid expressed in
mass (g) units to liquid units {(mL), and is only applied in that case.

FORM: RAD-0098 Decay Calculations {Basic) Revised: 6/14/2016

Page 37 of 418
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CHECKLIST FOR TOTAL ALPHA RADIUM — LIQUIDS & SOLIDS

' BATCH NUMBER _ #SAMPS | #LCS
REAGENTS CHECK ® 3
(TAR) 45512
A. METHYL ORANGE INDICATOR U DUE DATE
ASK P,
B. ADD HNO3 to MB/LCS/LCSD L/
INITIALS |VERIFIED BY |[DATE OF SPIKES
C. BARIUM STD CARRIER 1.0 mL \/ ' _
D. SPIKELCS X% \/ | MU 120 209
HET i
: i 4l2slig
F. 1M CITRIC ACID 5.0 mL/L T
b AU 00029 vecift e oy
G. 15 mg/mL LEAD CARRIER 2.5 mL

MIX THEN HEAT

H. 15N AMMONIUM HYDROXIDE

I. 18N SULFURIC ACID, 10.0 mL

J. AMMONIUM SULFATE 5.0 mL

LEAD CLEANUP

AR AN AN AN AN RN

TIME (T) DATE
ot |04 200q
T3 ||,:2

o4 ;L5 ; Lol-a

BARIUM GARRIER TRACER| RADIUM-226 SPIKE
STANDARD SOLUTION NUMBER Ba Carrier_00045 Ra-226_00028
VOLUME (mL) 1.0 1.0
REF. ACTIVITY / CONCENTRATION | 0.0339 g 25.229 dpm/mL
ACTIVITY REFERENCE DATE N/A 12/05/2016
RE-EXTRACT? | YES /{0
NCM NUMBER
K. LEAD CARRIER 1.5 mg/ml 1.0 mL m (IF APPLICABLE)
Page 1 of 1

RAD-0067 Rev 2 (2/25/2019)
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estAmeric ent/Chemical IDs Printed: 4/17/2019 11:10 AM
T i/ anernca Batch Reagent/Che Form: QA-0093 Ra Water (Rev 12-27-18)

T TALTR U5 PNYRCNME AL TTHTIRG

Batch number:

‘-’\ L%‘Y\‘Z, Radium Waters

Date:

Analyst:

Reagent IDs used:

Concentrated Nitric Acid ﬁv 9-93@ f ' 7’ ‘{324

01

02 [Methyl Orange Indicator {20j455
03|Citric Acid 13835
0415 mg/mL Lead Carrier V1648 6R

05 ;o-mg,tmumm-eemr———ﬁﬂ-ﬁas—— (FF %“"/M

06{9-me/ml Yitrium Cassier————L HS{SF— (re %;Mq

07

15N Ammonium Hydroxide fokaLY

08

18N Sulfuric Acid L708031

09]200 mg/mL Ammonium sulfate 110%030, |7/077%

mMW—HIﬁ-&f; P ke

1

=

eora (699178

12

17.4N Glacial Acetic Acid | /07 (00

13{Ammonijum Sulfide | I 258 %

14

10N Sodium Hydroxide \ "3 14254

15

1.5 mg/mL Lead Carrier Hp ZZ@'{S

16

3 PN 2[4l

17|6N Nitric Acid /

18{2N Nitric Acid/

19

5% Mm Oxalate

20‘@1&-—/’_“

2

s

syringr filter lot I (0‘” 6” 5 1

22|centrifuge tube lot 350/&/ ) ’.

Q' \FORMSIQA\QA-0093_Reagent_ID_Manual_Recording
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Reagent

Ra-228 00034

0000000000



A\

Eckert & Ziegler Analytics, Inc. e

1380 Seaboard Industrial Blvd, = I

Atlanta, GA 30318, USA == ECkert & ZI eg Ie r
Tel 1-404-352-8677 .

Fax 1-404-352-2837 Analytics

akkreditiert durch die / accredited by the

_“:\“‘"\"\'_IJ";"%%
Deutsche Akkreditierungsstelle GmbH  #as@# (( DAKkS
_{.4“’"-%.//’;\_.:‘.};‘\?‘ 2::::;?;emngsﬂelle

als Kalibrierlaboratorium im / as calibration laboratory in the pricisq-oL00

Deutschen Kalibrierdienst DKD 000892
D-K-
Kalibrierschein Kalibrierzeichen | 19023-01-00
Calibration certificate Calibration mark 2019-05
Gegenstand 5 mL Liguid in Flame Sealed Ampoule Dieser Kalibrierschein dokumentiert die Riick-
Obfect filhrung auf nationale Normale zur Darstellung

der Einheiten in Ubereinstimmung mit dem

Internationalen Einheitensystem (S1).
zg;z;:“er Eckert & Ziegler Analytics, Inc. Die DAkKS ist Unterzeichner der multilateralen
cturer Ubereinkommen der European co-operation for
Accreditation (EA) und der International Labora-
Typ 8328-5F5A-370BQ-D tory Accreditation Cooperation (ILAC) zur ge-

T
e genseitigen Anerkennung der Kalibrierscheine.
8 . Fiir die Einhaltung einer angemeassenen Frist zur

E:rzrflr’:(ua;{:ifnen . 112496 Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.
This colibration certificate documents the

Auftraggeber : i ;

(_-uswmg-g TestAmerica Laboratories - St. Louis traceability to national standards, which realize
the units of measurement according to the

Auftragsnummer 42950 International System of Units {Si).

Order No. The DAkkS is signatory to the multilateral
agreements of the European co-operation for

Anzahl der Seiten des Kalibrierscheines 2 Accreditation (EA) and of the International

Number of pages of the certificate Laboratory Accreditation Cooperation (ILAC) for
the mutual recognition of cafibration certifica-

Datum dgr K_a!ibrierung 20-May-2019 1200 EST ies.

Date of calibration (1700 UTC) The user is obfiged to have the object recali-

brated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstindig und unverdndert weiterverbreitet werden. Ausziige oder Anderungen bedidrfen der Genehmigung
sowohl der Deutschen Akkreditierungsstelle GmbH als auch des ausstellenden Kalibrierlaboratoriurns. Kalibrierscheine chne Unterschrift haben
keine GUltigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of both the Deutsche Akkreditierungsstelle GmbH
and the issuing laboratory. Calibration certificates without signature are not valid.

Datum Stellv. Leiter des Kalibriertaborateriums Bearbeiter
Date Deputy Head of the calibration laboratory Person in cha
16-May-19 %Lﬂhr Anthony Chitillo
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000892
Seite 2 D-X-
Page 15023-01-00

2019-05 ¢
SS———

e Customer Purchase Order No.:
3033290, tem 1

« Calibration Results:

. Half-Life, Activity, Uncertainty, Calibration
Nuclide d Bg % Method
Ra-228 2.100E+03 3.702E+02 4.9 HPGe

« Calibration Method{s}):
This standard radionuclide source was prepared gravimetrically from a master solution calibrated by Eckert &
Ziegler Analytics using a germanium gamma-ray spectrometer system (HPGe}.

s Uncertainty:
The uncertainty stated is the expanded uncertainty obtained by multiplying the standard urcertainty by the coverage
factor k = 2. It has been determined in accordance with DAKkS-DKD-3. The value of the measurand fies within the
assigned range of values with a probability of approximately 95%. See NIST Technical Note 1297, "Guideiines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

s Traceability:
Eckert & Ziegler Analytics (EZA) maintains traceability to the Nationai institute of Standards and Technoiogy through 2
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 2, July 2C07, and
compliance with ANSI N42.22-1995, "Traceahiiity of Radioactive Sources to NisST."

= Impurities:
w-impurities (other than decay products) < 0.1 %

« Expiration Date:
No expiration date has been given for this source.

* Wipe Test:
This source was wipe tested in its inactive areas with leak test resuits < 185 Bqg (5 nCi) of removable activity per [SO
9978:1992.

¢ Additional Information:
~ 500255 g of 0.1 M HC! soiution with approximately 30 ug/g Ba carrier.
- Separation date: 01-March-2018
Date of Calibration corresponds to Reference Date for this source.
Expiration Date refers to usefut life of this source.

End of Certificate
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, St. Louls Radiological Standard Printed: 12/18/2019 9:28 AM
TGSTAmenCG Verification

THE LEADER I ENVIRONMENTAL TEATING

Standard 1D Number: Ra-228 W‘SG Radlonuclide:
True Value = 92000 |pCifLorg Ra-228
Date Analyzed: 12/17/2018

Rerlicates
#1 pCilLorg
#2 pCilL org
#3 pCilL org

Mean= _ 83303.333

1sigma= 4080.6764 1.96 sigma= 8017.726

True Value minus 5% = 88255 (True Value - 5%)

True Value plus 5% = 97545 (True Value + 5%)

Accuracy:
Mean value within 5% of Certifled (True) Value? Yes (Acceptance Criterla)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes (Acceptance Criteria)
Standard Reverification Acceptable? Yeos

Note: Criteria for reverification of radlological standards is taken from the
DoD/DOE Consolidated QSM and LANL Statements of Work

1t Reviewed By/Date: _Lﬂ/ 1A hilia

s b \l‘
2nd Reviewed By/Date: | *{"k\) t?/ lﬂl
QAFORMS\RAD\ RAD-(71 Revised 6-9-16
RAD-0071_Standard_Reverification_3pts 10of1 SOP 8T-QA-0002
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TestAmerica St. Louis Decay Calculations

Raw Sample/Standard Information

initlal Date/TIme (t,): §/20/2019 0:00
Decayto Date/Time (t): 12/17119 0:00
Initlal Activity {(A,): 221.11 dpm
Initial Allquot: 1 mL
Initlal Cone: 221.11281 dpm/mL
*Soin. Denslty: 1 g/mL
Nuclide: Ra-228
Half-LIfe (days): 2100.1875| decaydays | fraction
*“Decay Factor: 0.8327 211.00 0.10047
Decay Corr Activity: 2.0624E+02 dpm
Decay Corr Conc: 2.0624E+02 dpm/mL
Conversion/Calculations
Final Activity Unit: pCi
Actlvity Unit Factor: 0.45045
Final Volume Unlt: L
Volume Unit Factor: 0.001
Final Concentration: 9.2900E+04 pCi/lL
Allquot Volume: 1.0000E+Q0 L
Final Actlvity (A): 9.2000E+04 Ci

** Uses baslc decay equation: A = Ay * exp({-In(2)*(t-t;)}/(half-life)
* Soln. Density to be used when converting from liquid expressed in
mass (g) units to liquid units (mL}, and is only applied in that case.

FORM: RAD-0098 Decay Calculations (Baglc) Revised: 6/14/2016
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&% eurofins

— T

TestAmerica

Reagent ID: Ra-228_00036
Expiration Date: 06/06/2020
Description: Ra-228 Spike Laboratory: Eurofins TestAmerica, St. Louis
No. of Bottles: 1 Prepared By: Mazariegos, Chelsea M
Storage Location: RAD Actinide STDs Solvent: 0.1M HCI
Reagent Volume: 100.000 mL Solvent Lot: N/A
Creation Date: 06/06/2019
Open Date: 6 \ 0\
Container(s): 1741575 eP \o0 |
Comment: r m
Reagent Analyte Information
Source Source  Source Conc. Final Final
Analyte Source ID Exp. Date Cone. Units Conc. Conc. Units
He-228 Ra-228_00034 06/06/2020  74.02300 Ba/g 221.11291 dpm/mL
Source Reagents
Vendor Vendor Volume Volum
Reagent Description Type Explration Vendor Lot# CatLot# Used Unlts
Fa-226_00034 Ra-228 Ampoule ASTD 08/06/20  Eckert & Ziegler D-K-10023-01-00 112496 4.07850 g
Page 1 of 1

12/16/2019 8:20
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r Batch Reagent/Chemical IDs

Batchnumber: HS3 &S| Radium Waters

Date: 12/11/2019

Analyst: ORM

Reagent IDs used:

Printed: 12/11/2019 6:37 PM

Form: QA-0093 Ra Water (Rev 12-27-18)

01|Concentrated Nitric Acid 1829188 | <4 Y]

=

02|Methyl Orange Indicator 1814572

03|CitricAcid 1829851

04|15 mg/mL Lead Carrier 1808974

05(10 mg/mL Strontium Carrler 1820956

069 mg/mL Yttrium Carrier 1839946

07/15N Ammonium Hydroxide 1824745

08|18N Sulfuric Acid 1843501

09200 mig/mL Armonlum sulfate” 1838833 1% Y036 185003

10|Strontiam/Yetrium Mixed Cartler | 76 S 5Bl

11leota (&4 3L

12|17.4N Glaclal Acetic Add 1835305 (BYSOT70

13|Ammonium Suifide l 8 2—5 18 9

14| 10N Sodlum Hydroxide 182120

15{1.5 me/miLead carrier ) B1'XBo 2

16/Sodlum Hydroxide Pellets (18N NaOH}) l 8 353 7? |

17|6n Nitetc actd )53 7O BY

18[2N Nitric Acld 1832422

19|5% Ammonium Oxalate l %S \A49 ._1

= . D .
20|pH striplot = = : —-—-—:—“-:- . ?%\7“ q
21 |syringr fllterlot. 110 1€(esS7
22|centrifuge tube lot 25419 '”V
:":*ﬁ:':ﬂlhge 1o0f1

QﬂFORMS\QA\OA—OOBMUDJhnuaLRmMIm
Page 53 of 418
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Batch: 453851 Analysis: Radium-228

Radiochemisiry Data Review Checklist

Review Item Yes

No NA 2Rw

Rad Prep

| 1 Amallsamples on batch sheet present or removed from batch?
2 Areall samples, QC and methods in compllance with cllant requirements?

a

|

Lot Number
160-36563-A-4-G
160-36563-A4-H
160-36563-A-4-]

Anslytical
Due Date

3 Woers forms checked for transcription ermors? f

4  Are all TALS entries complete? (End Dates and appropriate worksheet \
fields comyilzled)

5 Areall problems and deviations documented? (NCM printed and atiached o
with panerwork!

6 Dosa this batch contaln re-exiracis? o

= 0o o|o|o o

of¥ oloaoo

O ojgono

iSampls Analysis

1 Are carrlerftracer ylelds within acceptance limlis?

E‘{\

a

2 Were alt sample holding times met?

o g

3 [falpha or LSC, were sampies analyzed using normal RQl's, and were
spactza evaluated for interferences?

o o

O o o

OC Samples

1 Is the blank activity </= MDA

 Is tha blank activity </= client CRDL?

2

3 If blank activity exceads {imit, Is sample activily >/= 5X blank activity?
4 13 LCS racovery within accaptancs limts?

5

s duplicate precision {e.g. RPD/RER/DER/z-score) within acceptance
limls?
Is MS/MSD racovary within acceplance limits?

~I

Do samples meet CRDL?

8 Is the absoluts value of any negative result < 3sigma uncart?

ElI:I|E|IJEIGUEI

nuu'uuu|un

EII:IUE|EI|EIEID

Other

1 A all nonconformancas documented and noted?

a

2 Woere manual data eniries and/or calculations checked?

o

o o

RQ| (€% R|q{R|Y |a|a

oo

Data Packaging

1 Run logs included?

~ 2 Dally checks Included?

3 Backgrounds included?

O o'ag a

4  Calibrations Included?

oo o o

Page 10f2
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Batch: 453851 Analyvsis: Radium-228

Comments:
Prep Analyst: _’rc D Date: l g\/ ) 7/ ’ q
Analyst: [(_ﬁ"— Date: ( ; ’ | %/l/lﬂ
Second Level Reviewer Date:
Date Uploaded:
Date Verified:
Date Review Released:

Page 20of 2
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| CHECKLIST FOR RADIUM 226 / 228 - Liguins S & SOL
I

I__—'f______'__j

REAGENTS || CHECK | [: BATCH NUMBERS # SAM
T '(Zzﬂ)ﬁrgzﬁg _| =2 0
| | I e | DUE DATE
| A. METHYL ORANGE INDICATOR ~ | i = —
- LT J______ I [ It 12009
B.ADD HNO3 to MB, LCS, and LCSD | L | T
L ] INITIALS . VERIFIED B BY _DATE OF SPIKE

T %
[ ::::sm e {} L ‘Up@ f 3@:\%}\ 21l
e T—KJ“‘%;LDRMIZ 2l

F. 1M CITRIC ACID 5.0 mL/L I __ DATE OUT OF INGROWTH II
— — JZ/M/Zolq |
| G. 15 mg/mL LEAD CARRIER 2.5 mL ’ "} DAYSIN | ]
l__________4__ INGROWTH| @_l _21 |
|| H. 8 mg/mL Sr CARRIER 2.0 mL || ‘/| 'Tcs*-kmm% 16O --y.;‘b':‘
———— | ]
| . 8mg/mL Y CARRIER 1.0 mL |
|--_________ e —
| MIX THEN HEAT. )
|.__________.’__=f’: SR
| | TIME (T )T DATE
| J- NH4OH TO YELLOW ENDPOINT | L LB

lkl___.___'—.——|+|-——| IH'N 37 |.fa/lz_lm_

| K. 18 N SULFURIC ACID, 10.0mL > || | |
| Nrewt |
P — R e N
| L. AMMONIUM SULFATE, 5.0 mL | — — D\
! / I
e N S T3 |
| LEAD CLEANUP | | |
e e e I SR
l BARIUM CAY CARRIER sm_( RADIUM-226 SPIKE | mmuu-zzg sf ’ Y cmmznsm
| STANDARDID | BaCanler_00 00065 | Ra-226 00020 5-;Lp YCarrler . 00048~ 570
| VOLUME (mL) ] 1.0 | 1.0 A san 104 s '“""m|
l_nsﬁc_nﬁwﬁmss - | 003249 ____T_zs_.g@m_fml.__ m/m oosaeoi g~
| ACTIVITY REFERENCE DATE J_NIA | 121052016 | oslzotzow’%' |
| . [INITIAL Varlﬂoday[ DATE '
| M. Y STD CARRIER | CFE sec ’z//z/—l { RE-EXTRACT? | YES l@
=== = = |
05/12/2020|

—
| N. LEAD D CARRIER 1 1.6 mg/mi 1. LCPp | Paggﬁggﬁ 4fgY 3 225010 Iﬂcﬂp".gﬂ?? |



Reagent

Sr-90 00001

0000000000



1380 Seaboard Industrial Blvd,

o ’ Atlanta, Georgia 30318
» Eckert & Ziegler Stk
Fax 404+352:2837

Analytics ' www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

80573-334
5 mL Liquid in Flame Sealed Vial

Customer: Test America St. Louis
P.O. No.: 2324797, Item 1

This standard radionuclide source was prepared gravimetrically from a calibrated master solution. The
master solution was calibrated by liquid scintillation counting. Radionuclide purity and calibration were
checked by germanium gamma-ray spectrometry and liquid scintillation counting. The nuclear decay rate
and assay date for this source are given below. Eckert & Ziegler Analytics (EZA) maintains traceability to the
National Institute of Standards and Technology through a Measurements Assurance Program as described in
USNRC Regulatory Guide 4.18, Revision 1, February, 1979, and compliance with ANSI N42.22-1995,
"Traceability of Radioactive Sources to NIST." EZA is accredited by the Health Physics Society (HPS) for the
production of NIST-traceable sources, and this source was produced in accordance with the HPS
accreditation requirements. Customers may report any concerns with the accreditation program to the HPS
Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, VA 22101,

Uncertainty* , %

Half-Life, Activity Type Reference Date
Isotope Days (Bq) uy Uy U (12:00 PM EST)
Sr-90 10518.8 3.782E+04 0.1 0.9 1.8 09/17/2009

*Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelines for Evaluating and Expressing
the Uncertainty of NIST Measurement Results."

Comments:

Impurities: y-impurities <0.1%. 5.04317 grams 0.1M HCI solution with approximately 30 microg/g each of Srand Y
carriers. NOTE: This source also contains Y-90 in secular equilibrium with Sr-90. The Y-80 activity is equal to the Sr-80
activity. Since Sr-90 and Y-80 both decay 100% by beta emission, the total beta emission rate for the source is twice
the certified Sr-90 activity. The half-life for ¥-90 is 64.08 hours,

Source Prepared by: e
W. Mao, Radiochemist

QA Approved.: 1Y) % Date: Q-2 27

D. M. Montgoméfy, QALIVIanager

Corporate Office Laboratory
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Reagent

Sr-90 00017

0000000000



— 1380 Seaboard Industrial Bivd.
° Atlanta, Georgia 30318
@® Fckert & Ziegler Tel 404-352-8677
Fax 404.352.2837
Analytics www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

92352
Sr-90 8 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O. No.: 2802682, Item 1 Product Code: 8080-8FSA-37kBg

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by Eckert
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide
calibration and purity were checked by germanium gamma-ray spectrometry, liquid scintillation counting,
and/or alpha spectrometry, as applicable, The nuclear decay rate and reference date for this source are given
below, Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.185,
Revision 2, July 2007, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean,

VA 22101.
Uncertainty* , %
Half-Life, Activity Type Reference Date
Isotope Days (Ba) Ug u U (12:00 PM EST)
Sr-90 1.052E+04 3.749E+04 0.1 0.9 1.8 11/29/2012

*Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Cuidelines for Evaluating and Expressing
the Uncertainty of NIST Measurement Results."

Comments:
Impurities: y-impurities<0.1%.
8.023587 g 0.1M HCI solution with approximately 30 pg/g each Sr and Y carriers.

NOTE: This source also contains Y-90 in secular equilibrium with Sr-90. The Y-90 activity is equal to the Sr-90
activity. Since Sr-90 and Y-90 both decay 100% by beta emission, the total activity for the source is twice the
certified Sr-90 activity. The half-life for Y-80 is 64.08 hours,

Source Prepared by:

Z. Dimitrova, Radiochemist

QA Approved: ' -——{j L/’ﬁ Date: AL Noviz

J.D. McCorvey, Counting Room Manager

RAD12:0042
S8r-90
CALIg,
s, e T

& . “ Prep/Opened: 11/28/2012 °'°1"

P 3 %, Exp(1): 11/20/2062 1D $r-90_00017

B /=] AN 0 Exp(2): 11/29/2062 .

3 e B s Eop VI P e e

W %Q;

% Sounoeo o 5 Sr-90 Ampoule
Single Isotope Certificate Rev 3, 23 August 2012 8 ‘Eqﬁi‘ =g

Corporate Office Page 71 of 418 Laboratory Uor 1212020
24937 Avenue Tibbitts Valencia. California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



Reagent

Sr-90 00018

0000000000



TestA

cnerica A

THE LEADER IN ENVIRONMENTAL TESTING

Reagent ID: Sr-90_00018 '

Expiration Date:

11/29/2062

Description: Sr-90 Calibration STD Laboratory: TestAmerica St. Louis
No. of Bottles: 1 Prepared By: Hurst, Sarah
Storage Location: RAD Separations Reagents - 1 Solvent; 0.1M HCL
Reagent Volume: 100.000 mL Solvent Lot; 0
Creation Date; 11/28/2012
Container(s): 51512
Comment; Rad12-0043
Reagent Analyte Information
Source Source Source Conc. Final Final
Analyte Source ID Exp. Date Conc. Units Conc. Conc. Units
Gross Beta Sr-90_00017 11/29/2062  14925.64000 Ba/g 44774.23338 dpm/mL
Sr-90 Sr-90_00017 11/29/2062 = 7462.82000 Baly 22387.11669 dpm/mL
Source Reagents
Vendor Vendor Volume Volumi
Reagent Description Type Expiration Vendor Lot# CatLot# Used Units
Sr-90_00017 Sr-90 Ampoule ASTD 11/29/62 Analytics 92352 4.99970 g
02/18/2014 10:06 Page 1 of 1
Page 73 of 418 05/12/2020




St. Louis Radiological Standard Reverification Form

Standard ID Number; | Sr-90_00018 (51512) Radionuclide:
True Value = 1976.75 [pCi/sample or g I Sr-90 (Low mass) |
Date Analyzed: 271012014
Replicates
#1 1935 [pCi/sample or g
#2 1941 [JpCi/sample or g
#3 1924 [pCi/sampleorg

Mean= 1933.333

1sigma= 8.621678 1.96 sigma = 16.89849

True Value minus 5% = 1877.913 (True Value - 5%)

True Value plus 5% = 2075.588 (True Value + 5%)

Accuracy:
Mean value within 5% of Certified (True) Value? Yes (Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes (Acceptance Criteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DOE QSAS and LANL Statements of Work

Reviewed By/Date: Jody Watson 2/10/14

SOP Reference: STL-QA-0002, Current Revision

Page 74 of 418 05/12/2020




St. Louis Radiological Standard Reverification Form

Standard 1D Number: | Sr-90_00018 (51512) Radionuclide:
True Value = 1948.75 JoCi/sample or g 1Sr-90 (Medium mass)|
Date Analyzed: 2/10/2014
Replicates
#1 1911 JpCi/sample or g
#2 1945 [pCi/sample or g
#3 1893 JpCi/sample or g

Mean= 1916.333

1sigma= 26.40707 1.96 sigma = 51.75786

True Value minus 5% = 1851.313 (True Value - 5%)

True Value plus 5% = 2046.188 (True Value + 5%)

Accuracy:
Mean value within 5% of Certified (True) Value? Yes (Acceptance Criteria)
Precision: ‘
1.96 sigma Value Within 10% of Mean Value? Yes (Acceptance Criteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DOE QSAS and LANL Statements of Work

Reviewed By/Date: Jody Watson 2/10/14

SOP Reference: STL-QA-0002, Current Revision

Page 75 of 418
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St. Louis Radiological Standard Reverification Form

Standard ID Number: | Sr-90_00018 (51512) Radionuclide:
P —————
True Value = 1992 [pCi/sample or g Sr-90 (High mass)
Date Analyzed: 2/10/2014
Replicates

#1 1907 JpCi/sample or g

#2 1930 [pCi/sample or g

#3 1937 |pCi/sample or g

Mean = 1924.667

1sigma= 15.69501 1.96 sigma= 30.76222

True Value minus 5% = 1892.4 (True Value - 5%)

True Value plus 5% = 2091.6 (True Value + 5%)

Accuracy:
Mean value within 5% of Certified (True) Value? Yes  (Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes  (Acceptance Criteria)
Standard Reverification Acceptable? - Yes

Note: Criteria for reverification of radiological standards is taken from the
DOE QSAS and LANL Statements of Work

Reviewed By/Date: Jody Watson 2/10/14

SOP Reference: STL-QA-0002, Current Revision

Page 76 of 418
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ICV-ACV Alpha and Beta Source Verification 2014 .xls

2/18/2014

Protean Medium High
Detector pCi/sample pCi/sample pCi/sample

0 1962 1945 1971

1 2003 1947 1995

2 1960 1965 1998

3 1988 1942 1995

4 1977 1940 1997

5 1969 1949 2013

6 1986 1938 1986

7 1969 1964 1981

Average - 1976.75 1948.75 1992

_pCi/sample s L

Protean Low Medium High
Detector pCi/sample pCi/sample pCi/sample
4 1935 1911 1907
5 1941 1945 1930
6 1924 1893 1937
~ Average -1933.33 | 1916.33 192467

Standard ID

Strontium 90
Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Page 77 of 418
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TestAmerica St. Louis
Standards Preparation Logbook Record

Nov-28-2012

Logbook: \\Qstlmo01\Stdslog\RAD STD.std

RADI12-0042, Sr-90 S¢ ~90.. 0001 #*5(511

Vendor: Analytics Lot No.: 92352

Solvent: None

Date Prep./Opened: 11-28-2012

Date Expires(1): 11-29-2062 (50 Years)

Date Expires(2): 11-29-2062 (50 Years)

Cert: 92352 Activity: 37490Bq Mass: 5.02357 Ref. Date: 11/29/12

Component Initial Cone (dpm/g)

Sr-90 447,769

RAD12-0043, Sr-90 Calibration STD S¢-40.0001% #5157

Solvent: None

Date Prep./Opened: 11-28-2012

Date Expires(1): -11-29-2062 (50 Years)
Date Expires(2): 11-29-2062 (50 Years)

Analyst: hursts

Final Conc (dpm/g)
447,769

Analyst: hursts
Volume (ml); 100.00

Parent Std No.: RAD12-0042, Sr-90 Aliquot Amount (g): 4.9997

Parent Date Expires(1): 11-29-2062  Parent Date Expires(2): 11-29-2062

Component Initial Conc (dpm/g) Final Conc

(dpm/mL)

Sr-90 447,769 22,387
Reviewed By: S—b
Page 1 of 1
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St. Louis Radiological Standard Reverification Form

Standard ID Number: i Rad12-0043 Radionuclide;

True Value = 2016.7
Date Analyzed: 11/30/2012

Replicates
#1 [ 1964 JoCill or g
#2 1958 BoCill org
#3 2015 PpCill or g
Mean= 1979

1sigma= 31.32092

True Value minus 5% =
True Value plus 5% =

Accuracy:

Mean value within 5% of Certified (True) Value?

Precision:

1.96 sigma Value Within 10% of Mean Value?

pCi/l. or g Sr90
1.96 sigma = 61.389
1915.865 (True Value - 5%)
2117.535 (True Value + 5%)

Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the

DOE QSAS and LANL Statements of Work

Reviewed By/Date:

SOP Reference: STL-QA-0002, Current Revision

Page 82 of 418

Yes  (Acceptance Criteria)

Yes (Acceptance Criteria)
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TeSTA m e ri C O Prep Report for Gross Alpha/Beta

Batch: M122629 Prep Analyst: 250

THE LEADER IN ENVIRONMENTAL TESTING

SamplD WREKNO Aliquot /'.'pr Gross Tare Mass Dilution

verification-1b NA 1.000E+000 sample [’ V87067 ¢ 8.6531 ¢ 0.0536 ¢ 1.00

verification-2b NA 1,000E+000 sample 8.6615 ¢ 8.6086 ¢ 0.0529 ¢ 1,00
D OO 0 R g

verification- N 1.000E+000 sample 8.6935 ¢ 8.6407 ¢ 0.0528 ¢ 1.00

|7

3b A

'Spike Information

Sample]D  Standard 1D Amalyte  StdConc ,  Aliquot  RefDate  StdAdded
Reollr-03 — CR-F0 Zp 37 AIMEypges
n m
M5 LM 2% ~\1.
Spiked By Spike Verified By Spike Date

Standard Operating Procedures

SOPubl' ' ii01 \
Ll
U/ Wofhz
Rpff#ved By Review Date
MS 1/2%/ 1> Ve oS
Analyst/Relenquished By Release Date R%ved By Reckipt Date
(“}3,,\')—»
Wl (123935397 /M5 28D
Balance ID / Initials / Date
11/30/2012 12:27:56PM Page 1 of 1 RadCapture, version 4.2.06, released 2/9/2012
Page 84 of 418 05/12/2020



Reagent

Th-230 00015

0000000000



1380 Seaboard Industrial Blvd.
° Atlanta, Georgia 30318
Eckert & Ziegler Tel 404352.9677
. Fax 404-352.2837
Aﬂalytlcs www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

92523
Th-230 8 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O, No.: 2502680, Item 2 Product Code: 8230-8FSA-4kBq

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by Eckert
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide
calibration and purity were checked by germanium gamma-ray spectrometry, liquid scintillation counting,
and/or alpha spectrometry, as applicable. The nuclear decay rate and reference date for this source are given
below. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.18,
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean,

VA 22101.
Uncertainty®* , %
Half-Life, Activity Type Reference Date
Isotope Days 3Bq) Up Up U (12:00 PM EST)
Th-230 2.783E+07 3.979E+03 0.1 0.9 1.8 11/29/2012

*#Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelines for Evaluating and Expressing
the Uncertainty of NIST Measurement Results."

Comments:
Impurities: a-impurities 1.5918 Bq; y-impurities (other than decay products)<0.1%.
5.07636 g 0.5M HNOS3 solution. Carrier free.

Source Prepared by: (/éWWW

M. I. Taskaeva, Radiochemist

QA Approved: —Z:,Z‘Zsfi/j Date: 2] A3\ 1N

].D. McCorvey, Counting Room Manager

RAD12-0040

UL T B Th2% Ampoule

\3'?3’?' CALIB,%»/ 51464 None

o > () Prep/Opened: 11/28/2012
K i 4/(? 1D Th-230_00015 Exp(1): 11/28/2062

Y bop Hhten, Prgal s s e k! .
I 4} % e Exp(2): 11/28/2062
a [a%e ,_/xg 2
% \ %uunzn 1955 47 &
Single Isotope Certificate Rev 3, 23 August 2012 % W &
Corporate Office Page 86 of 418 Laboratory 05/12/2020
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Reagent

Th-230 00016
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o 1380 Seaboard Industrial Blvd.
° Atlanta, Georgia 30318
Eckert & Ziegler Tel 404330.5677
Fax 404+.352.2837
Ana]ytics www.analyticsinc.com

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

92523
Th-230 8 ml Liquid in Flame Sealed Vial

Customex: TestAmerica St Louis
P.O. No.: 25802680, Item 2 Product Code: 8230-8FSA-4kBq

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by Eckert
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide
calibration and purity were checked by germaniwm gamma-ray spectrometry, liquid scintillation counting,
and/or alpha spectrometry, as applicable, The nuclear decay rate and reference date for this source are given
below, Eckert & Ziegler Analytics (EZA) mainiains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.18,
Revision 2, July 2007, and compliance with ANSI N42.22-1908, "Traceability of Radioactive Scurces to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements, Customers may report.any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste, 402, McLean,

VA 22101,
Uncertainty® , %
Half-Life, Activity .. Type Reference Date
Isotope Days (Bq) U u U (12:00 PM EST)
Th-230 2.183E+07 3.979E+03 0.1 09 1.8 11/29/2012

#Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technjcal Note 1297, "Guidelines for Evaluating and Expressing
the Uncertainty of NIST Measurement Results.”

Comments:

Impurities: g-impurities 1,6918 B y-impurities (other than decay products)<0.1%.
8.07636 g 0,5M HNO3 solution, Carrier free.

Souxce Prepared by: Vé&%mw

M. . Taskaeva, Radiochemist

r-f——z:__/‘-f
QA Approved: Date: 2] A&V IN—

1.D, McCorvey, Counting Room Managpr

RAD12:0040
" AR T 250 Ampous
\)Qp?‘ c 8R4 770 59464 Nons
9 . Prap/Opensd: 11/28/2012
g B 3 10 Th230, 00018 Exp(1): 11/28/2062
3 N e USe P cH e ) B
i &@q 5 i Exp(2)t 11/28/2082
L& %UHDEDIC;ES g
% 5
Single Isotope Certificate Rev 3, 23 August 2012 3 W ¥
Corporate Office Laboratory
24937 Aventie Tibhltts  Valencia.California 013585 1380 Seaboard Industrial Blvd, Atlanta, Georaia, 30318
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TestAmerica St. Louis

Standards Preparation Logbook Record Nov-28-2012

Logbook: \\Qstlmo01\Stdslog\RAD STD.std

RAD12-0040, Th-230 Ampoule Th-230.00015 & 514y Analyst: hursts
Vendor: Analytics Lot No.: 92523
Solvent: None
Date Prep./Opened: 11-28-2012 Date Consumed: 11-28-2012

Date Expires(1): 11-28-2062 (50 Years)
Date Expires(2): 11-28-2062 (50 Years)
Cert: 92523 Activity: 3979Bq Reference Date: 11/29/12 Mass: 5.07636

Component Initial Conc (dpm/g) Final Conc (dpm/g)
Th-230 47,030 47,030

RADI2-0041, Th-230 Calibration Standard Th-220.0001 e ¥ 5/4(S Analyst: hursts

Solvent: 0.5M HNO3 Volume (ml): 100.00
Date Prep./Opened: 11-28-2012

Date Expires(1): 11-29-2062 (50 Years)

Date Expires(2): 11-29-2062 (50 Years)

Parent Std No.: RAD12-0040, Th-230 Ampoule Aliquot Amount (g): 5.0489

Parent Date Expires(1): 11-28-2062  Parent Date Expires(2): 11-28-2062

Component Initial Conc (dpm/g) Final Conc
(dpm/mL)

Th-230 47,030 2,374.5

Reviewed By: S(b

Pagel of 1
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Si. Louis Radiological Standard Reverification Form

Standard 1D Number: | Rad12-0041 | Radionuclide:
True Value = 1069.59 JpCimL [ Th-230 Gross Alpha |
Date Analyzed: 11/30/2012

Replicates

#1 1071 IpCi/mL

#2 1027 fpCilmL
#3 1085 JpCi/mL

Mean = 1061

1sigma= 30.26549 1.96 sigma= 5932036

True Value minus 5% = 1016.111 (True Value - 5%)

True Value plus 5% = 1123.07 (True Value + 5%)

Accuracy:
Mean value within 5% of Certified (True) Value? Yes  (Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes  (Acceptance Criteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DOE QSAS and LANL Statements of Work

Reviewed By/Date: /C;ﬂ /,{’/9743//2

SOP Reference: STL-QA-0002, Current Revision

Page 90 of 418
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| TeSTAm eri C O Prep Report for Gross Alpha/Beta

Batch: M122628 Prep Analyst: 250

THE LEADER IN ENVIRONMENTAL TESTING

SampID WREKNO Aliquot Gross Tare Mass Dilution
verification 1a NA 6.500E-001 mL 8.6982 ¢ 8.6436 ¢ 0.0546 g 1.00
LD TR AT P
o VIV 5 14 /(ﬂ
verification 2a NA 6.500E-001 mL 8.6698 ¢ 8.6162 g 0.0536 ¢ 1.00
) O 0O O A 'S /7
verification 3a NA 6.500E-001 mL 8.6466 g 85935 ¢ 0.0531 ¢ 1.00

|Spike Information I

Sample ID Standard ID Analyte Std Conc 3 Aliquot Ref Date StdAdded
La-0oK)  Th-23e 236 Wy L0 mb.  -23-\2
NS (Meee NS ¥

Spiked By Spike Verified By . Spike Date

lStandard Operating Procedures I
SOPNumber Title Revision

Ll

Q. 130/

RiyEv\‘/'ed By Réview Date
_ AV : Wi Li,
M4 -2% ) 1361,
Analyst/Relenquished By Release Date Received By Receipt Date

133359, 7/M8 /11-2%-1,

Balance ID / Initials / Date

11/28/2012 4:45:15PM Page 1 of 1 RadCapture, version 4.2.06, released 2/9/2012
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Reagent

Th-230 00019
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TestAmerica St. Louis
Standards Preparation Logbook Record

Aug-13-2013

Logbook: \Qstlmo01\Stdslog\RAD_STD.std

RAD13-0028, Th-230 Ampoule

Vendor: Analytics Lot No.: 92776
- Solvent: None - . S o L
Date Prep./Opened: 08-13- 2013
Date Expires(1): 08-08-2063 (50 Years)
Date Bxpires(2): 08-08-2063 (50 Years)
Activity: 3.728 E+03 Bq, Ref date: 08/08/2013, Solution mass: 5.09261g, Source ID: 92776

Analyst: marrss

Component Initial Conc (dpm/g) Final Conc (dpm/ g)
Th-230 - 2&) OO \ 43,922 43,922
RAD13-0029, Th-230 Parent ol % Analyst: marrss
Solvent: Nore | M HND 2, U %‘I&hg Volume (ml): 100.00

Date Prep./Opened: 08-13-2013
Date Expires(1): 08-08-2063 (50 Years)
Date Expires(2): 08-08-2063 (50 Years)

Parent Std No.: RAD13-0028, Th-230 Ampoule Aliquot Amount (g): 5.0731

Parent Date Expires(1): 08-08-2063  Parent Date Expires(2): 08-08-2063

Component _ Initial Conc (dpm/g) Final Conc

(dpm/mL)

Th-230 43,922 2,228.2
Reviewed By: %
™- 220 Rt

Page 94 of 418 05/12/2020




H"WTM h” - ” 230 . HH(IJ” @l ‘@ 1' Ja Hm
Reagent ID: Th-230_00019
Expiration Date: 08/08/2063
Description: Th-230 Parent Laboratory: TestAmerica St. Louis
No. of Bottles: 1 Prepared By: Bernsen, Sarah C
Storage Location: RAD Actinide STDs Solvent; 1M HNO3
Reagent Volume: 100.000 mL Solvent Lot: n/a
Creation Date: 08/13/2013
Container(s): 181198
Comment: ,
Reagent Analyte Information
Source Source Source Conc. Final Final
Analyte Source ID Expiration Date Conc. Units Conc. Conc. Units
Th-230 Th-230_00018 08/08/2063 43922.46.  dpm/g 2228,23072 dpm/mL
Source Reagents
Vendor Vendor Volume Volume
Reagent Description Type Expiration Vendor Lot # Cat Lot# Used  Units
Th-230_00018 Th-230 Ampoule ASTD 08/08/63 Eckert & Zlegler 92776 5.07310 mL j
|
|
08/13/2013 9:56 Page 95 of 418 F#8A 3020




1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

Eckert & Ziegler Tel 404+352-8677

Fax 404+352°2837
AnalytiCS www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

VG FUUSETT VINY

92776
Th-230 8 mL Liquid in Flame Sealed Vial

Customer: TestAmerica
P.O. No.: 2832686, Item 1 Product Code: 8230-8FSA-4kBqg

This standard radionuclide source was prepared gravimetrically from a master solution, calibrated by Eckert
& Ziegler Analytics. The master solution was calibrated by liquid scintillation counting. Radionuclide
calibration and purity were checked by germanium gamma-ray spectrometry, liquid scintillation counting,
and/or alpha spectrometry, as applicable, The nuclear decay rate and reference date for this source are given
below. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.185,
Revision 2, July 2007, and compliance with ANSI N42,22-1998, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean,

VA 22101,
Uncertainty* , %
Half-Life, Activity Type Reference Date
Isotope Days (Ba) Uy u U (12:00 PM EST)
Th-230 2.783E+07 3.728E+03 0.1 09 18 08/08/2013

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for Evaluating and Expressing
the Uncertainty of NIST Measurement Results."

Comments:
Impurities: o-impurities 0.04%; y-impurities (other than decay products)<0.1%,
5.09261 g 0.5M HNOS solution. Carrier free.

Source Prepéred by: 2 (96 . Mu,é,/

R, Ormsby, Radiocherfist

QA Approved: T — I Lm Date: (& A’U(J"S

J.D. McCorvey, Counting Room Manager

RAD13-0029 |
Th-230 Parent -
mariss

None .
Prep/Opened: 8/13/2013 :
Exp(1): 8/8/2063 :
Exp(2). 8/8/2063

(LT QER

&og cAL/e%/\/ 181198

ID: Th-230_00018
2 Exp:08/08/63 Prpd: SH Crl. 08/13/13
o
N FOUNDED 1056
N

Th-230 Parent
Page 96 of 418 Laboratory 05/12/2020
1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318

Single Isotope Certificate Rev 3, 23 August 2012 %-

Corporate Office
24937 Avenue Tibbitts Valencia, California 91355
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REPORT OF ANALYSIS

Single-Element Aqueous RM
Yttrium Oxide Product #: Z-067074-05-1L
Matnix: 10% HNO; Lot #: 10064660-10

Analyte Certified Concentration
Y203 50,000 pg/mL

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

Certification & Traceability: This RM was manufactured, processed, and/or certified under a quallty management system that is
registered/accredited to I1SO 9001, ISO Guide 34, and ISOAEC 17025. This RM was prepared to a nominal concentration of 50,000 ug/mL. by
gravimetric methods using single-element concentrate dissolved in high purity nitric acid {(HNOQs) and diluted with fitered {0.22 um}, 18 M-ohm
deionized water. The balances used in the preparation of this RM are calibrated regularly with traceability to NIST, using a calibration provider that is
accredited to ISC/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated glassware. The
certified concentration was determined based upon gravimetric procedures. Secondary verification of the certified concentration was performed using
ICP-OES and is traceable to NIST SRM 3167a. The uncertainty associated with the certified concentration is +0.5% relative, which is the sum of the
estimated errors due fo the purity of the raw materials, the gravimetiic preparation of the solution, and transpiration through the container. This
represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

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

Period of Validity: CPI Intemational ensures the accuracy of this solution for 18 months from the ceniification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

&‘ﬁ‘j 4@&"*‘ November 18, 2019

Chuck Goudreau, Certifying Officer Certification Date

P Intermational waives all responsibility for any damages resuling from the usage andior implementation of the products/data described hercin,

USA Europe
5580 Skylane Boulevard ~ P: 707.525.5788 Niguwe Hemweg 7P P: +31 20 638 05 97
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam  F: +31 20 420 28 36
F. 707.545.7901 www.cpiinterpﬁi Eﬁ%@f 41dhe Netherlands 05/12/2020
Rev. 1 e 101



GAS FLOW
PROPORTIONAL
COUNTER

0000000000



Method 903.0

Radium-226 (GFPC) by Method 903.0
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Prep Batch: 468144

Preparation, Precipitate Separation
(Standard In-Growth)
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Gas Flow Proportional Counter Analysis Detail Report

Prep Batch: 468144

Lab Id: LCS 160-468144/2-A Analyzed: 05/07/20 10:20 Decay Corrected: No Ts: 100
Client ID: Detector: Red0 Yield Truncated: No Tb: 1000
Sigma: 2 Dil Fac: 1 Calibration Type: 2
7Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 10.79 0.585 1.13 pCi/L 1.00 0.0820 1373 46 1. 0.20360 3.1836 1. 469778
Carrier LCS Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02890 g 0.0328  88.1 40-110
Lab Id: 180-104548-1 Analyzed: 05/07/20 10:22 Decay Corrected: No Ts: 100
Client ID: JOF-SEW-02-20200409 ~ Detector: Red12 Yield Truncated: No Th: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 2
Analyte Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 0.452 0.138 0.144 pCi/L 1.00 0.0952 51 40 1. 0.20881 3.1838 1. 469778
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0231 g 0.0328 70.4 40-110
LabId:  180-104548-1 DU Analyzed: 05/07/20 10:22 Decay Corrected: No Ts: 100
Client ID: JOF-SEW-02-20200409 ~ Detector: Red13 Yield Truncated: No Tb: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 2
7Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 0.4497 0.127 0.133 pCi/L 1.00 0.0899 61 55 1. 0.20459 3.1838 1. 469778
Carrier DU Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02800 g 0.0328 85.4 40-110
Lab Id: 180-104548-2 Analyzed: 05/07/20 10:22 Decay Corrected: No Ts: 100
Client ID: JOF-SEW-FB01-20200409 ~ Detector: Red14 Yield Truncated: No Tb: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 2
Analyte Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 -0.0111 0.0338 0.0338 U pCi/L 1.00 0.0874 4 54 1. 0.20365 3.1838 1. 469778
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0287 g 0.0328 87.5 40-110
Page 1 of 2 Eurofins TestAmerica, St. Louis
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Gas Flow Proportional Counter Analysis Detail Report
Prep Batch: 468144

Lab Id: 180-104548-3 Analyzed: 05/07/20 10:22 Decay Corrected: No Ts: 100
Client ID: JOF-SEW-TUB01-20200409 Detector: Red15 Yield Truncated: No Tb: 1000
~AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 2
Analyte Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 -0.00455 0.0357 0.0357 U pCi/L 1.00 0.0846 5 56 1. 0.20025 3.1838 1. 469778
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0306 g 0.0328 933 40-110
Labld: MB 160-468144/21-A Analyzed: 05/07/20 10:22 Decay Corrected: No Ts: 100
Client ID: Detector: Red20 Yield Truncated: No Th: 1000
Sigma: 2 Dil Fac: 1 Calibration Type: 2
Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 0.03902 0.0557 0.0558 U pCi/L 1.00 0.0948 13 78 1. 0.19569 3.1838 1. 469778
Carrier MB Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.03160 g 0.0328 96.3 40-110
Quality Control Summary
Method Blank ID: Analyte Parent Result Spike Added MB Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
MB 160-468144/21-A Radium-226 0.03902 U pCi/L 1.398
Lab Control Sample ID: Analyte Parent Result Spike Added LCS Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
LCS 160-468144/2-A Radium-226 1.3 10.79 pCi/L 95 75-125 -.8678
Duplicate ID: Analyte Parent Result Spike Added DU Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
180-104548-1 Radium-226 0.452 0.4497 pCi/L 0.5 0.01 0.02 1 .0237

Glossary:
Ts = Count Duration, Sample
Tb = Count Duration, Background
Cs = Total Counts, Sample
Cb = Total Counts, Background
X Talk = Crosstalk
Decay = Decay Factor
Eff = Efficiency
| = Ingrowth Factor
A = Abundance

Page 2 of 2
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GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

Lab Name: Eurofins TestAmerica, St. Loui Job No.: 180-104548-1
SDG No.:
Batch Number: 468144 Batch Start Date: 04/20/20 10:26 Batch Analyst: Olson, Molly M
Batch Method: PrecSep STD Batch End Date: 04/30/20 09:25
Lab Sample ID |Client Sample ID | Method Chain ‘Basis‘ InitialAmount ‘ Ba TareWt Ba GrossWt Ba Mass Ba Yield IngDecDatel
LCS PrecSep STD, 1000 mL 8.8028 g 8.8317 g 0.0328 g 88.109756097561 04/21/2020
160-468144/2 903.0 3 % 15:15
180-104548-A-1 | JOF-SEW-02-20200 | PrecSep STD, T 1000.24 mL 8.8106 g 8.8337 g 0.0328 g 70.426829268291 04/21/2020
409 ~ AOI2 903.0 1% 15:15
180-104548-F-1 |JOF-SEW-02-20200 | PrecSep STD, T 999.67 mL 8.8066 g 8.8346 g 0.0328 g 85.365853658538 04/21/2020
DU 409 ~ AOI2 903.0 1% 15:15
180-104548-A-2 | JOF-SEW-FB01-202 | PrecSep STD, T 1000.54 mL 8.8128 g 8.8415 g 0.0328 g 87.500000000001 04/21/2020
00409 ~ A0I2 903.0 8 % 15:15
180-104548-B-3 | JOF-SEW-TUB01-20 | PrecSep STD, T 999.58 mL 8.7705 g 8.8011 g 0.0328 g 93.292682926828 04/21/2020
200409 ~ AQI2 903.0 4% 15:15
MB PrecSep STD, 1000 mL 8.7690 g 8.8006 g 0.0328 g 96.341463414631 04/21/2020
160-468144/21 903.0 7% 15:15
Lab Sample ID |Client Sample ID | Method Chain ‘Basis IngDecDate2 IngDecDate3 NativeMassBa Ba carrier Ra-226 00029
00072
LCS PrecSep STD, 04/30/2020 05/12/2020 0 g 1 mL 1 mL
160-468144/2 903.0 06:52 00:00
180-104548-A-1 | JOF-SEW-02-20200 | PrecSep STD, T 04/30/2020 05/12/2020 0 g 1 mL
409 ~ AOI2 903.0 06:52 00:00
180-104548-F-1 | JOF-SEW-02-20200 | PrecSep STD, T 04/30/2020 05/12/2020 0 g 1 mL
DU 409 ~ AOI2 903.0 06:52 00:00
180-104548-A-2 | JOF-SEW-FB01-202 | PrecSep STD, T 04/30/2020 05/12/2020 0 g 1 mL
00409 ~ AOI2 903.0 06:52 00:00
180-104548-B-3 | JOF-SEW-TUB01-20 | PrecSep STD, T 04/30/2020 05/12/2020 0 g 1 mL
200409 ~ AOQI2 903.0 06:52 00:00
MB PrecSep STD, 04/30/2020 05/12/2020 0g 1 mL
160-468144/21 903.0 06:52 00:00

The pound sign
this reagent.

903.0

(#)
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GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

Lab Name: Eurofins TestAmerica, St. Loui Job No.: 180-104548-1

SDG No.:
Batch Number: 468144 Batch Start Date: 04/20/20 10:26 Batch Analyst: Olson, Molly M
Batch Method: PrecSep STD Batch End Date: 04/30/20 09:25
Batch Notes
Carrier ID for Barium Ba

Balance ID

1121470622, B423660131

Batch Comment

In MNH, Out EJQ

EiChrom Used (Y/N)?

N

Radium Batch (Y/N)?

Y

Pipette ID

RAD132, RAD38

Analyst ID - Reagent Drop Witness

JLC per MMO

Analyst ID - Reagent Drop

MMO

SOP Number

Basis‘ Basis Description

T ‘Total/NA

ST-RC-0041, ST-RC-0002

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for

this reagent.

903.0
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Alpha/Beta Count Results

Sample Activity Report

Red1(0-3)-A Addr: 0
Sample ID LCS 160-468144/2-A Repeat
Carrier No. 0
Batch ID 468144
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 5/7/2020 10:20:30 AM
Count Ended 5/7/2020 12:00:37 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.046 1,373 13.730 13.684
sd 0.007 37.054 0.371 0.371
Beta 0.344 2,319 23.190 22.846
sd 0.019 48.156 0.482 0.482
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020
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Alpha/Beta Count Results
Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID 180-104548-A-1-A Repeat
Carrier No. 0
Batch ID 468144
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 5/7/2020 10:22:08 AM
Count Ended 5/7/2020 12:02:16 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.040 o1 0.510 0.470
sd 0.006 7.141 0.071 0.072
Beta 0.375 140 1.400 1.025
sd 0.019 11.832 0.118 0.120
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020
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Alpha/Beta Count Results
Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID 180-104548-F-1-A DU Repeat
Carrier No. 0
Batch ID 468144
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 5/7/2020 10:22:13 AM
Count Ended 5/7/2020 12:02:22 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.055 61 0.610 0.555
sd 0.007 7.810 0.078 0.078
Beta 0.331 126 1.260 0.929
sd 0.018 11.225 0.112 0.114
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020
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Alpha/Beta Count Results
Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID 180-104548-A-2-A Repeat
Carrier No. 0
Batch ID 468144
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 5/7/2020 10:22:16 AM
Count Ended 5/7/2020 12:02:25 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.054 4 0.040 -0.014
sd 0.007 2.000 0.020 0.027
Beta 0.497 66 0.660 0.163
sd 0.022 8.124 0.081 0.084
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020
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Alpha/Beta Count Results
Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID 180-104548-B-3-A Repeat
Carrier No. 0
Batch ID 468144
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 5/7/2020 10:22:20 AM
Count Ended 5/7/2020 12:02:27 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.056 > 0.050 -0.006
sd 0.007 2.236 0.022 0.026
Beta 0.384 51 0.510 0.126
sd 0.020 7.141 0.071 0.074
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID MB 160-468144/21-A Repeat
Carrier No. 0
Batch ID 468144
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 5/7/2020 10:22:52 AM
Count Ended 5/7/2020 12:02:58 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.078 13 0.130 0.052
sd 0.009 3.606 0.036 0.037
Beta 0.348 32 0.320 -0.028
sd 0.019 5.657 0.057 0.064
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020

Page 111 of 418



Method 904.0

Radium-228 (GFPC) by Method 904.0
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Prep Batch: 468145

Preparation, Precipitate Separation
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Gas Flow Proportional Counter Analysis Detail Report

Prep Batch: 468145

Lab Id: LCS 160-468145/2-A Analyzed: 04/30/20 11:34 Decay Corrected: No Ts: 200
Client ID: Detector:  Purple0 Yield Truncated: No Th: 1000
Sigma: 2 Dil Fac: 1 Calibration Type: 1
Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 8.687 0.788 1.12 pCi/L 1.00 0.583 688 508 4578 0.44635 .8336 1. 469241
Carrier LCS Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02890 g 0.0328  88.1 40-110
Y Carrier 0.02710 g 0.0268 101 40-110
Lab Id: 180-104548-1 Analyzed: 04/30/20 07:36 Decay Corrected: No Ts: 200
Client ID: JOF-SEW-02-20200409 ~ Detector:  Purple16 Yield Truncated: No Th: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 1
Analyte Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 0.391 0.303 0.305 U pCi/L 1.00 0.480 130 492 .7151 0.44201 .8336 1. 469241
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0231 g 0.0328 70.4 40-110
Y Carrier 0.0262 g 0.0268 97.9 40-110
Lab Id: 180-104548-1 DU Analyzed: 04/30/20 07:36 Decay Corrected: No Ts: 200
Client ID: JOF-SEW-02-20200409 ~ Detector:  Purple17 Yield Truncated: No Th: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 1
7Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 0.5633 0.240 0.245 pCi/L 1.00 0.332 113 302 .715 0.42054 .8336 1. 469241
Carrier DU Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02800 g 0.0328 85.4 40-110
Y Carrier 0.02630 g 0.0268 98.3 40-110
Lab Id: 180-104548-2 Analyzed: 04/30/20 07:36 Decay Corrected: No Ts: 200
Client ID: JOF-SEW-FB01-20200409 ~ Detector: Purple18 Yield Truncated: No Th: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 1
Analyte Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 0.254 0.217 0.218 U pCi/L 1.00 0.346 102 383 .7149 0.43879 .8336 1. 469241
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0287 g 0.0328 87.5 40-110
Page 1 of 3 Eurofins TestAmerica, St. Louis
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Gas Flow Proportional Counter Analysis Detail Report
Prep Batch: 468145

Lab Id: 180-104548-2 Analyzed: 04/30/20 07:36 Decay Corrected: Ts: 200
Client ID: JOF-SEW-FB01-20200409 ~ Detector: Purple18 Yield Truncated: Th: 1000
AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 1
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Y Carrier 0.0263 g 0.0268 98.3 40-110
Lab Id: 180-104548-3 Analyzed: 04/30/20 07:36 Decay Corrected: No Ts: 200
Client ID: JOF-SEW-TUB01-20200409 Detector: Purple19 Yield Truncated: No Th: 1000
~ AOI2
Sigma: 2 Dil Fac: 1 Calibration Type: 1
Analyte Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 0.0198 0.197 0.197 U pCi/L 1.00 0.348 100 489 7148 0.44122 .8336 1. 469241
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0306 g 0.0328 93.3 40-110
Y Carrier 0.0273 g 0.0268 102 40-110
Lab Id: MB 160-468145/21-A Analyzed: 04/30/20 07:39 Decay Corrected: No Ts: 200
Client ID: Detector:  Protean4 Yield Truncated: No Th: 1000
Sigma: 2 Dil Fac: 1 Calibration Type: 1
Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 0.3045 0.223 0.225 U pCi/L 1.00 0.350 124 457 7115 0.43586 .8336 1. 469238
Carrier MB Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.03160 g 0.0328 96.3 40-110
Y Carrier 0.02590 g 0.0268  96.8 40-110
Quality Control Summary
Method Blank ID: Analyte Parent Result Spike Added MB Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
MB 160-468145/21-A Radium-228 0.3045 U pCi/L 2.7117
Lab Control Sample ID: Analyte Parent Result Spike Added LCS Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
LCS 160-468145/2-A Radium-228 8.88 8.687 pCi/L 98 75-125 -.3255
Duplicate ID: Analyte Parent Result Spike Added DU Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
180-104548-1 Radium-228 0.391 0.5633 pCi/L 36 0.31 0.88 1 .8781

Page 2 of 3
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Gas Flow Proportional Counter Analysis Detail Report
Prep Batch: 468145

Glossary:
Ts = Count Duration, Sample
Tb = Count Duration, Background
Cs = Total Counts, Sample
Cb = Total Counts, Background
X Talk = Crosstalk
Decay = Decay Factor
Eff = Efficiency
| = Ingrowth Factor
A = Abundance

Page 3 of 3 Eurofins TestAmerica, St. Louis
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GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

Lab Name: Eurofins TestAmerica, St. Loui Job No.: 180-104548-1
SDG No.:
Batch Number: 468145 Batch Start Date: 04/20/20 10:59 Batch Analyst: Olson, Molly M
Batch Method: PrecSep O Batch End Date: 04/30/20 07:09
Lab Sample ID |Client Sample ID | Method Chain ‘Basis‘ InitialAmount ‘ Ba TareWt Ba GrossWt Ba Mass Y TareWt Y GrossWt
LCS PrecSep O, 1000 mL 8.8028 g 8.8317 g 0.0328 g 8.7940 g 8.8211 g
160-468145/2 904.0
180-104548-A-1 | JOF-SEW-02-20200 | PrecSep O, T 1000.24 mL 8.8106 g 8.8337 g 0.0328 g 8.7961 g 8.8223 g
409 ~ AOI2 904.0
180-104548-F-1 | JOF-SEW-02-20200 | PrecSep_ 0, T 999.67 mL 8.8066 g 8.8346 g 0.0328 g 8.7584 g 8.7847 g
DU 409 ~ AOI2 904.0
180-104548-A-2 | JOF-SEW-FB01-202 | PrecSep_ 0, T 1000.54 mL 8.8128 g 8.8415 g 0.0328 g 8.7721 g 8.7984 g
00409 ~ AOI2 904.0
180-104548-B-3 | JOF-SEW-TUB01-20 | PrecSep O, T 999.58 mL 8.7705 g 8.8011 g 0.0328 g 8.8444 g 8.8717 g
200409 ~ AOI2 904.0
MB PrecSep O, 1000 mL 8.7690 g 8.8006 g 0.0328 g 8.7764 g 8.8023 g
160-468145/21 904.0
Lab Sample ID |Client Sample ID | Method Chain ‘Basis Y Mass IngDecDatel IngDecDate?2 NativeMassBa NativeMassY Ba carrier
00072
LCS PrecSep 0, 0.02675 g 04/21/2020 04/30/2020 0 g 0 g 1 mL
160-468145/2 904.0 15:15 04:38
180-104548-A-1 | JOF-SEW-02-20200 | PrecSep O, T 0.02675 g 04/21/2020 04/30/2020 0 g 0 g 1 mL
409 ~ AOI2 904.0 15:15 04:38
180-104548-F-1 | JOF-SEW-02-20200 | PrecSep O, T 0.02675 g 04/21/2020 04/30/2020 0 g 0 g 1 mL
DU 409 ~ AOI2 904.0 15:15 04:38
180-104548-A-2 | JOF-SEW-FB01-202 | PrecSep O, T 0.02675 g 04/21/2020 04/30/2020 0 g 0 g 1 mL
00409 ~ AOI2 904.0 15:15 04:38
180-104548-B-3 | JOF-SEW-TUB01-20 | PrecSep_ 0, T 0.02675 g 04/21/2020 04/30/2020 0 g 0 g 1 mL
200409 ~ AOQI2 904.0 15:15 04:38
MB PrecSep 0, 0.02675 g 04/21/2020 04/30/2020 0 g 0 g 1 mL
160-468145/21 904.0 15:15 04:38
Lab Sample ID |Client Sample ID| Method Chain ‘Basis Ra-228 00036 Y Carrier 00051
LCS PrecSep_ 0, 0.1 mL 0.2 mL
160-468145/2 904.0
180-104548-A-1 | JOF-SEW-02-20200 | PrecSep_ 0, T 0.2 mL
409 ~ AOI2 904.0
180-104548-F-1 | JOF-SEW-02-20200 | PrecSep_0, T 0.2 mL
DU 409 ~ AOI2 904.0
180-104548-A-2 | JOF-SEW-FB01-202 | PrecSep O, T 0.2 mL
00409 ~ AOI2 904.0
180-104548-B-3 | JOF-SEW-TUB01-20 | PrecSep O, T 0.2 mL
200409 ~ AOI2 904.0
MB PrecSep 0O, 0.2 mL
160-468145/21 904.0

The pound sign
this reagent.

904.0

(#)

in the amount added field
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GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

Lab Name: Eurofins TestAmerica, St. Loui Job No.: 180-104548-1

SDG No.:
Batch Number: 468145 Batch Start Date: 04/20/20 10:59 Batch Analyst: Olson, Molly M
Batch Method: PrecSep 0 Batch End Date: 04/30/20 07:09
Batch Notes
Balance 1ID 1121470622, B423660131
Batch Comment In MNH, Out EJQ
Pipette ID RAD132, RAD38
Analyst ID - Reagent Drop Witness MNH per MMO, MLG per MNH
Analyst ID - Reagent Drop MMO, MNH
SOP Number ST-RC-0041, ST-RC-0002
Basis‘ Basis Description
T ‘Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for
this reagent.

904.0 Page 2 of 2
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-A Addr: 0
Sample ID LCS 160-468145/2-A Repeat
Carrier No.
Batch ID 468145
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 4/30/2020 11:34:04 AM
Count Ended 4/30/2020 2:54:37 PM
Sample Count Time 200.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.148 52 0.260 0.112
sd 0.012 7.211 0.036 0.038
Beta 0.508 688 3.440 2.932
sd 0.023 26.230 0.131 0.133
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19-A Addr: 16
Sample ID 180-104548-A-1-B Repeat
Carrier No.
Batch ID 468145
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 4/30/2020 7:36:32 AM
Count Ended 4/30/2020 10:56:49 AM
Sample Count Time 200.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.127 19 0.095 -0.032
sd 0.011 4.359 0.022 0.030
Beta 0.492 130 0.650 0.158
sd 0.022 11.402 0.057 0.061
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - B Addr: 17
Sample ID 180-104548-F-1-B DU Repeat
Carrier No.
Batch ID 468145
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 4/30/2020 7:36:39 AM
Count Ended 4/30/2020 10:56:56 AM
Sample Count Time 200.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.158 39 0.195 0.037
sd 0.013 6.245 0.031 0.034
Beta 0.302 113 0.565 0.263
sd 0.017 10.630 0.053 0.056
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19-C Addr: 18
Sample ID 180-104548-A-2-B Repeat
Carrier No.
Batch ID 468145
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 4/30/2020 7:36:44 AM
Count Ended 4/30/2020 10:56:57 AM
Sample Count Time 200.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.113 21 0.105 -0.008
sd 0.011 4.583 0.023 0.027
Beta 0.383 102 0.510 0.127
sd 0.020 10.100 0.050 0.054
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19-D Addr: 19
Sample ID 180-104548-B-3-B Repeat
Carrier No.
Batch ID 468145
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 4/30/2020 7:36:47 AM
Count Ended 4/30/2020 10:57:04 AM
Sample Count Time 200.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.102 26 0.130 0.028
sd 0.010 5.099 0.025 0.027
Beta 0.489 100 0.500 0.011
sd 0.022 10.000 0.050 0.055
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - A Addr: 4
Sample ID MB 160-468145/21-A Repeat
Carrier No. 0
Batch ID 468145
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 4/30/2020 7:39:13 AM
Count Ended 4/30/2020 10:59:26 AM
Sample Count Time 200.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.166 34 0.170 0.004
sd 0.013 5.831 0.029 0.032
Beta 0.457 124 0.620 0.163
sd 0.021 11.136 0.056 0.060
Protean Instrument Corporation Vista 2000 Report 1.3
05/12/2020
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APPROVED

By Audra DeMariano at 1:05 pm, Apr 30, 2020

ENVIranmmeT

<% eurofins

nter Daily Quality Control Checks

TestAmerica

Instrument: Protean

Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Check Type= Alpha

Detector 0

4/29/2020 1:28:00 AM 11373.88  12429.48 372.88 -1055.59 FAIL 4055.00 4217.68 31.15 -162.675 DOEF

4/30/2020 1:08:00 AM 11596.14  12429.48 372.88 -833.33 FAIL 4016.50 4217.68 31.15 -201.175 DOEF
Detector 1

4/29/2020 1:28:00 AM 12502.29  13515.73 405.47 -1013.44 FAIL 4514.50 4578.40 63.08 -63.900 Pass

4/30/2020 1:08:00 AM 12698.04  13515.73 405.47 -817.68 FAIL 4574.00 4578.40 63.08 -4.400 Pass
Detector 2

4/29/2020 1:28:00 AM 1274415  14068.05 422.04 -1323.90 FAIL 4626.00 4802.25 75.57 -176.250 WARNING

4/30/2020 1:08:00 AM 12727.65  14068.05 422.04 -1340.40 FAIL 4521.00 4802.25 75.57 -281.250 DOEF
Detector 3

4/29/2020 1:28:00 AM 12687.95  13271.53 398.15 -583.57 FAIL 4527.50 4349.03 65.64 178.475 WARNING

4/30/2020 1:08:00 AM 12670.95  13271.53 398.15 -600.58 FAIL 4346.50 4349.03 65.64 -2.525 Pass
Detector 4

4/29/2020 1:28:00 AM 16045.98  16556.85 496.71 -510.87 FAIL 6226.00 6135.80 62.86 90.200 Pass

4/30/2020 1:08:00 AM 15871.93  16556.85 496.71 -684.92 FAIL 6115.00 6135.80 62.86 -20.800 Pass
Detector 5

4/29/2020 1:28:00 AM 15359.52 15673.68 470.21 -314.15 Pass 6154.00 6104.98 888.40 49.025 Pass

4/30/2020 1:08:00 AM 15279.30 15673.68 470.21 -394.37 Pass 6218.50 6104.98 888.40 113.525 Pass
Detector 6

4/29/2020 1:28:00 AM 14205.89  14736.55 442.10 -530.66 EAIL 5593.00 5498.28 745.70 94.725 Pass

4/30/2020 1:08:00 AM 13883.29  14736.55 442.10 -853.26 EAIL 5428.00 5498.28 745.70 -70.275 Pass
Detector 7

4/29/2020 1:29:00 AM 1472324  15385.65 461.57 -662.41 FAIL 5518.50 5760.05 798.95 -241.550 Pass

4/30/2020 1:08:00 AM 14659.08  15385.65 461.57 -726.57 FAIL 5496.00 5760.05 798.95 -264.050 Pass
Detector 8

4/29/2020 1:33:00 AM 10865.92  11620.55 348.62 -754.63 FAIL 3734.50 3784.00 489.68 -49.500 Pass

4/30/2020 1:13:00 AM 1075156  11620.55 348.62 -868.99 FAIL 3696.50 3784.00 489.68 -87.500 Pass
Detector 9

4/29/2020 1:33:00 AM 12433.04  13544.15 406.32 -1111.11 FAIL 4516.50 4627.50 61.77 -111.000 Pass

4/30/2020 1:13:00 AM 1255151  13544.15 406.32 -992.64 FAIL 4405.50 4627.50 61.77 -222.000 DOEF
Detector 10

4/29/2020 1:33:00 AM 12687.45  13960.33 418.81 -1272.88 FAIL 4619.50 4854.78 66.79 -235.275 DOEF

4/30/2020 1:13:00 AM 12751.73  13960.33 418.81 -1208.59 FAIL 4553.50 4854.78 66.79 -301.275 DOEF
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Gas Proportional Counter Daily Quality Control Checks

Detector 11
4/29/2020 1:33:00 AM
4/30/2020 1:14:00 AM

Detector 12
4/29/2020 1:33:00 AM
4/30/2020 1:14:00 AM

Detector 13
4/29/2020 1:33:00 AM
4/30/2020 1:14:00 AM

Detector 14
4/29/2020 1:33:00 AM
4/30/2020 1:14:00 AM

Detector 15
4/29/2020 1:34:00 AM
4/30/2020 1:14:00 AM

Alpha
CPM

12735.12
12759.26

16332.00
16301.46

16354.08
16298.95

14110.54
14228.03

14238.00
14019.28

Alpha
Mean

13382.03
13382.03

16555.28
16555.28

16489.13
16489.13

15209.15
15209.15

14890.68
14890.68

Alpha
+/- limit

401.46
401.46

496.66
496.66

494.67
494.67

456.27
456.27

446.72
446.72

Alpha
Deviation

-646.91
-622.77

-223.27
-253.81

-135.05
-190.17

-1098.61
-981.12

-652.68
-871.40

Alpha
Flaa

A>>B XT
CPM

4588.00
4644.00

5610.50
5412.00

5758.00
5686.00

5556.00
5415.00

5221.50
5188.50

A>>B XT
Mean

4646.93
4646.93

5593.33
5593.33

5831.53
5831.53

5770.45
5770.45

5361.50
5361.50

A>>B XT
+/- limit

43.88
43.88

888.56
888.56

819.12
819.12

63.71
63.71

749.04
749.04

A>>B XT
Deviation

-58.925
-2.925

17.175
-181.325

-73.525
-145.525

-214.450
-355.450

-140.000
-173.000

A>>B XT
Flaa

Pass
Pass

DOEF
DOEF
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» Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Protean
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Check Type= Beta
Detector 0
4/29/2020 1:32:00 AM 49791.72  48583.18 1457.50 1208.55 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 49726.08  48583.18 1457.50 1142.90 Pass NA NA NA NA NA
Detector 1
4/29/2020 1:32:00 AM 48294.33  47659.85 1429.80 634.48 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 48776.36  47659.85 1429.80 1116.51 Pass NA NA NA NA NA
Detector 2
4/29/2020 1:32:00 AM 49987.93  49887.83 1496.63 100.10 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 50218.70  49887.83 1496.63 330.87 Pass NA NA NA NA NA
Detector 3
4/29/2020 1:32:00 AM 59081.32  59018.83 1770.56 62.49 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 59129.23  59018.83 1770.56 110.40 Pass NA NA NA NA NA
Detector 4
4/29/2020 1:33:00 AM 55822.85  56572.13 1697.16 -749.27 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 55728.98  56572.13 1697.16 -843.15 Pass NA NA NA NA NA
Detector 5
4/29/2020 1:33:00 AM 53952.45  53786.35 1613.59 166.10 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 53763.01  53786.35 1613.59 -23.34 Pass NA NA NA NA NA
Detector 6
4/29/2020 1:33:00 AM 51387.03  51221.45 1536.64 165.58 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 51030.23  51221.45 1536.64 -191.22 Pass NA NA NA NA NA
Detector 7
4/29/2020 1:33:00 AM 45501.31  44749.03 1342.47 842.29 Pass NA NA NA NA NA
4/30/2020 1:13:00 AM 45412.46 44749.03 1342.47 663.43 Pass NA NA NA NA NA
Detector 8
4/29/2020 1:29:00 AM 46313.80  46135.45 1384.06 178.35 Pass NA NA NA NA NA
4/30/2020 1:09:00 AM 45860.32  46135.45 1384.06 -275.13 Pass NA NA NA NA NA
Detector 9
4/29/2020 1:29:00 AM 48061.88  47841.35 1435.24 220.53 Pass NA NA NA NA NA
4/30/2020 1:09:00 AM 4831957  47841.35 1435.24 478.22 Pass NA NA NA NA NA
Detector 10
4/29/2020 1:29:00 AM 49500.17  49376.35 1481.29 123.82 Pass NA NA NA NA NA
4/30/2020 1:09:00 AM 49616.38  49376.35 1481.29 240.03 Pass NA NA NA NA NA
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Gas Proportional Counter Daily Quality Control Checks

Detector 11
4/29/2020 1:29:00 AM
4/30/2020 1:09:00 AM

Detector 12
4/29/2020 1:29:00 AM
4/30/2020 1:09:00 AM

Detector 13
4/29/2020 1:29:00 AM
4/30/2020 1:09:00 AM

Detector 14
4/29/2020 1:29:00 AM
4/30/2020 1:09:00 AM

Detector 15
4/29/2020 1:29:00 AM
4/30/2020 1:10:00 AM

Beta
CPM

59304.77
59251.95

56838.58
56957.93

54880.67
54673.71

51228.67
51163.65

44741.75
44399.51

Beta
Mean

59256.13
59256.13

57255.23
57255.23

54928.25
54928.25

51515.98
51515.98

45036.85
45036.85

Beta
+/- limit

1777.68
1777.68

1717.66
1717.66

1647.85
1647.85

1545.48
1545.48

1351.11
1351.11

Beta Beta
Deviation Flaa
48.65 Pass
-4.17 Pass
-416.64 Pass
-297.29 Pass
-47.58 Pass
-254.54 Pass
-287.30 Pass
-352.32 Pass
-295.10 Pass
-637.34 Pass

B>>A XT

CPM

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT

+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Protean
AlphaBKG BKG BKG BKG BKG BetaBKG  BetaBKG  BetaBKG  BetaBKG  BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Check Type= BKG
Detector 0
4/29/2020 4:55:00 AM 0.37 0.16 0.06 0.21 EAIL 1.23 0.73 0.11 0.499 FAIL
4/30/2020 4:35:00 AM 0.11 0.16 0.06 -0.05 Pass 0.75 0.73 0.11 0.019 Pass
Detector 1
4/29/2020 4:55:00 AM 0.33 0.20 0.07 0.13 Pass 0.93 0.60 0.17 0.323 Pass
4/30/2020 4:35:00 AM 0.23 0.20 0.07 0.03 Pass 1.05 0.60 0.17 0.443 Pass
Detector 2
4/29/2020 4:55:00 AM 0.29 0.24 0.07 0.05 Pass 1.02 0.69 0.11 0.330 FAIL
4/30/2020 4:35:00 AM 0.26 0.24 0.07 0.02 Pass 0.65 0.69 0.11 -0.040 Pass
Detector 3
4/29/2020 4:55:00 AM 0.20 0.20 0.07 0.00 Pass 0.73 0.84 0.22 -0.112 Pass
4/30/2020 4:35:00 AM 0.13 0.20 0.07 -0.07 Pass 0.56 0.84 0.22 -0.287 Pass
Detector 4
4/29/2020 4:55:00 AM 0.24 0.23 0.04 0.01 Pass 0.70 0.54 0.12 0.159 Pass
4/30/2020 4:35:00 AM 0.23 0.23 0.04 0.00 Pass 0.50 0.54 0.12 -0.047 Pass
Detector 5
4/29/2020 4:55:00 AM 0.23 0.22 0.04 0.00 Pass 0.77 0.55 0.11 0.219 Pass
4/30/2020 4:35:00 AM 0.21 0.22 0.04 -0.01 Pass 0.66 0.55 0.11 0.114 Pass
Detector 6
4/29/2020 4:55:00 AM 0.44 0.32 0.06 0.12 Pass 112 0.65 0.14 0.462 FAIL
4/30/2020 4:35:00 AM 0.27 0.32 0.06 -0.05 Pass 0.59 0.65 0.14 -0.068 Pass
Detector 7
4/29/2020 4:55:00 AM 0.36 0.22 0.06 0.14 Pass 1.37 0.62 0.07 0.749 FAIL
4/30/2020 4:35:00 AM 0.17 0.22 0.06 -0.05 Pass 0.60 0.62 0.07 -0.021 Pass
Detector 8
4/29/2020 4:55:00 AM 0.19 0.18 0.04 0.01 Pass 0.70 0.51 0.06 0.187 FAIL
4/30/2020 4:35:00 AM 0.12 0.18 0.04 -0.06 Pass 0.51 0.51 0.06 0.002 Pass
Detector 9
4/29/2020 4:55:00 AM 0.10 0.15 0.05 -0.05 Pass 0.52 0.47 0.05 0.048 Pass
4/30/2020 4:35:00 AM 0.10 0.15 0.05 -0.05 Pass 0.45 0.47 0.05 -0.022 Pass
Detector 10
4/29/2020 4:55:00 AM 0.23 0.22 0.04 0.01 Pass 0.56 0.48 0.07 0.078 Pass
4/30/2020 4:35:00 AM 0.29 0.22 0.04 0.07 Pass 0.50 0.48 0.07 0.018 Pass
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’ Enviranment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Protean
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 11
4/29/2020 4:55:00 AM 0.24 0.21 0.04 0.03 Pass 0.61 0.52 0.07 0.094 Pass
4/30/2020 4:35:00 AM 0.22 0.21 0.04 0.01 Pass 0.54 0.52 0.07 0.025 Pass
Detector 12
4/29/2020 4:55:00 AM 0.16 0.15 0.05 0.01 Pass 0.56 0.53 0.07 0.030 Pass
4/30/2020 4:35:00 AM 0.18 0.15 0.05 0.03 Pass 0.61 0.53 0.07 0.080 Pass
Detector 13
4/29/2020 4:55:00 AM 0.29 0.28 0.08 0.01 Pass 0.67 0.58 0.16 0.092 Pass
4/30/2020 4:35:00 AM 0.32 0.28 0.08 0.03 Pass 0.74 0.58 0.16 0.163 Pass
Detector 14
4/29/2020 4:55:00 AM 0.20 0.18 0.04 0.02 Pass 0.47 0.48 0.08 -0.014 Pass
4/30/2020 4:35:00 AM 0.27 0.18 0.04 0.09 Pass 0.92 0.48 0.08 0.437 FAIL
4/30/2020 9:00:00 AM 0.15 0.18 0.04 -0.03 Pass 0.61 0.48 0.08 0.122 Pass
Detector 15
4/29/2020 4:55:00 AM 0.26 0.22 0.05 0.04 Pass 1.07 0.60 0.14 0.472 FAIL
4/30/2020 4:35:00 AM 0.20 0.22 0.05 -0.03 Pass 0.62 0.60 0.14 0.017 Pass

The Alpha and Beta +/- limit are based upon initial 20-point population.

The Alpha and Beta +/- limit for Efficiency is stated at 3%. Flags are "FAIL" > 3%.

The Alpha and Beta +/- limit for Background is stated at 1 StDev. Flags are "FAIL" > 3 StDev.

The Alpha +/- limit for Crosstalk is stated at 1 StDev. Flags are "Warning > 2 StDev and "DOEF" > 3 StDev. Beta is negligible, for trend only ("NA").
Times shown reflect the end of the count duration.

4/30/2020 1:03:14 PM Page 6 of 6 IQC version 3.8, updated 2/25/2019



8Tt JO ZET abed

020¢/2T/S0

APPROVED

By Audra DeMariano at 1:04 pm, Apr 30, 2020

<% eurofins

Enviranment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Purple
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Check Type= Alpha
Detector 0
4/29/2020 1:14:00 AM 11676.27  12818.03 384.54 -1141.75 FAIL 3870.50 4137.60 27.33 -267.100  DOEF
4/30/2020 12:46:00 AM 11503.71  12818.03 384.54 -1314.31 FAIL 3944.50 4137.60 27.33 -193.100  DOEF
Detector 1
4/29/2020 1:14:00 AM 13030.56  13847.28 415.42 -816.71 FAIL 4135.00 425153 66.02 -116.525 Pass
4/30/2020 12:46:00 AM 1294582  13847.28 415.42 -901.46 FAIL 4308.00 4251.53 66.02 56.475 Pass
Detector 2
4/29/2020 1:14:00 AM 12991.09  14354.23 430.63 -1363.14 FAIL 4477.00 4891.15 60.37 -414150  DOEF
4/30/2020 12:46:00 AM 12930.44  14354.23 430.63 -1423.78 FAIL 4255.00 4891.15 60.37 -636.150  DOEF
Detector 3
4/29/2020 1:14:00 AM 12698.72  13419.20 402.58 -720.48 FAIL 4517.50 4922.70 84.85 -405.200  DOEF
4/30/2020 12:46:00 AM 1292352  13419.20 402.58 -495.68 FAIL 4576.00 4922.70 84.85 -346.700  DOEF
Detector 4
4/29/2020 1:14:00 AM 16584.12  16907.73 507.23 -323.60 Pass 5567.50 5249.05 86.84 318450  DOEF
4/30/2020 12:46:00 AM 16497.39  16907.73 507.23 -410.34 Pass 5784.00 5249.05 86.84 534.950  DOEF
Detector 5
4/29/2020 1:14:00 AM 1653595  16603.10 498.09 -67.15 Pass 5967.00 5630.28 57.62 336.725  DOEF
4/30/2020 12:47:00 AM 16647.92  16603.10 498.09 44.82 Pass 5961.00 5630.28 57.62 330.725  DOEF
Detector 6
4/29/2020 1:15:00 AM 14506.78  15352.98 460.59 -846.20 EAIL 5309.00 5483.13 60.86 -174.125 WARNING
4/30/2020 12:47:00 AM 1448828  15352.98 460.59 -864.70 EAIL 5258.50 5483.13 60.86 -224.625  DOEF
Detector 7
4/29/2020 1:15:00 AM 14554.04  15273.85 458.22 -719.81 FAIL 5191.00 5724.88 85.05 -533.875  DOEF
4/30/2020 12:47:00 AM 14552.09  15273.85 458.22 -721.76 FAIL 5395.00 5724.88 85.05 -329.875  DOEF
Detector 9
4/29/2020 1:18:00 AM 12821.91  13595.78 407.87 -773.86 FAIL 4438.00 472255 71.26 -284550  DOEF
4/30/2020 12:58:00 AM 12781.83  13595.78 407.87 -813.94 FAIL 4437.50 472255 71.26 -285.050  DOEF
Detector 10
4/29/2020 1:18:00 AM 1275740  14277.18 428.32 -1519.77 FAIL 4507.00 5018.53 72.48 -511.525  DOEF
4/30/2020 12:58:00 AM 12654.12  14277.18 428.32 -1623.06 FAIL 4589.00 5018.53 72.48 -429525  DOEF
Detector 11
4/29/2020 1:18:00 AM 12741.03  13390.48 401.71 -649.44 FAIL 4467.00 4510.73 57.64 -43.725 Pass
4/30/2020 12:59:00 AM 12819.37  13390.48 401.71 -571.11 FAIL 4546.50 4510.73 57.64 35.775 Pass
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Gas Proportional Counter Daily Quality Control Checks

Detector 16
4/29/2020 1:23:00 AM
4/30/2020 1:04:00 AM

Detector 17
4/29/2020 1:23:00 AM
4/30/2020 1:03:00 AM

Detector 18
4/29/2020 1:23:00 AM
4/30/2020 1:03:00 AM

Detector 19
4/29/2020 1:23:00 AM
4/30/2020 1:04:00 AM

Alpha
CPM

11419.85
11417.90

13020.83
12999.32

12875.00
12891.61

13055.64
13123.93

Alpha
Mean

12631.78
12631.78

13889.18
13889.18

14192.53
14192.53

13562.28
13562.28

Alpha
+/- limit

378.95
378.95

416.68
416.68

425.78
425.78

406.87
406.87

Alpha
Deviation

-1211.92
-1213.88

-868.34
-889.85

-1317.53
-1300.91

-506.64
-438.34

Alpha
Flaa

A>>B XT
CPM

3858.00
3858.00

3899.50
3965.50

4513.50
4522.50

4386.00
4381.50

A>>B XT
Mean

3761.83
3761.83

4215.80
4215.80

4822.80
4822.80

4355.90
4355.90

A>>B XT
+/- limit

61.84
61.84

68.01
68.01

47.76
47.76

55.82
55.82

A>>B XT
Deviation

96.175
96.175

-316.300
-250.300

-309.300
-300.300

30.100
25.600

A>>B XT
Flaa

Pass
Pass

DOEF
DOEF

DOEF
DOEF
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. Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Purple
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Check Type= Beta
Detector 0
4/29/2020 1:18:00 AM 49956.34  50226.98 1506.81 -270.63 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 50000.81  50226.98 1506.81 -226.17 Pass NA NA NA NA NA
Detector 1
4/29/2020 1:18:00 AM 4872343  48796.70 1463.90 -73.27 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 49024.29  48796.70 1463.90 227.59 Pass NA NA NA NA NA
Detector 2
4/29/2020 1:18:00 AM 51005.96  50875.48 1526.26 130.48 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 50850.89  50875.48 1526.26 -24.58 Pass NA NA NA NA NA
Detector 3
4/29/2020 1:18:00 AM 60132.68  60107.23 1803.22 25.45 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 59864.83  60107.23 1803.22 -242.40 Pass NA NA NA NA NA
Detector 4
4/29/2020 1:18:00 AM 56513.45  56940.95 1708.23 -427.50 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 56488.15  56940.95 1708.23 -452.80 Pass NA NA NA NA NA
Detector 5
4/29/2020 1:18:00 AM 55648.69  54659.90 1639.80 988.79 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 55554.34  54659.90 1639.80 894.44 Pass NA NA NA NA NA
Detector 6
4/29/2020 1:18:00 AM 52025.42  52013.25 1560.40 12.17 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 52100.92  52013.25 1560.40 87.67 Pass NA NA NA NA NA
Detector 7
4/29/2020 1:18:00 AM 45181.60  45069.13 1352.07 112.47 Pass NA NA NA NA NA
4/30/2020 12:58:00 AM 45593.63  45069.13 1352.07 524.51 Pass NA NA NA NA NA
Detector 9
4/29/2020 1:15:00 AM 48954.73  48665.90 1459.98 288.83 Pass NA NA NA NA NA
4/30/2020 12:47:00 AM 48625.74  48665.90 1459.98 -40.16 Pass NA NA NA NA NA
Detector 10
4/29/2020 1:15:00 AM 50601.95  50649.48 1519.48 -47.52 Pass NA NA NA NA NA
4/30/2020 12:47:00 AM 50757.90  50649.48 1519.48 108.42 Pass NA NA NA NA NA
Detector 11
4/29/2020 1:15:00 AM 59597.32  59849.50 1795.49 -252.18 Pass NA NA NA NA NA
4/30/2020 12:47:00 AM 59434.88  59849.50 1795.49 -414.62 Pass NA NA NA NA NA
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Gas Proportional Counter Daily Quality Control Checks

Detector 16
4/29/2020 1:21:00 AM
4/30/2020 1:01:00 AM

Detector 17
4/29/2020 1:21:00 AM
4/30/2020 1:01:00 AM

Detector 18
4/29/2020 1:21:00 AM
4/30/2020 1:01:00 AM

Detector 19
4/29/2020 1:21:00 AM
4/30/2020 1:01:00 AM

Beta
CPM

49516.78
49589.99

46722.49
46696.96

50065.67
50095.47

57291.53
57826.74

Beta
Mean

49489.98
49489.98

46812.78
46812.78

50124.63
50124.63

57663.50
57663.50

Beta
+/- limit

1484.70
1484.70

1404.38
1404.38

1503.74
1503.74

1729.91
1729.91

Beta Beta
Deviation Flaa
26.80 Pass
100.01 Pass
-90.29 Pass
-115.82 Pass
-58.95 Pass
-29.15 Pass
-371.97 Pass
163.24 Pass

B>>A XT

CPM

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT

+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

4/30/2020 1:03:22 PM
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Gas Proportional Counter Daily Quality Control Checks

Check Type= BKG
Detector 0
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 1
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 2
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 3
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 4
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 5
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 6
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 7
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 9
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 10
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

Detector 11
4/29/2020 4:40:00 AM
4/30/2020 4:20:00 AM

AlphaBKG
CPM

0.22

0.23

0.15
0.18

0.20
0.16

0.15
0.16

0.19
0.16

0.15
0.07

0.15
0.12

0.13
0.16

0.26
0.20

0.16
0.17

0.14
0.11

BKG
Mean

021

021

0.18
0.18

0.22
0.22

0.20
0.20

0.18
0.18

0.16
0.16

0.17
0.17

0.17
0.17

0.20
0.20

0.19
0.19

0.16
0.16

BKG
+/- limit

0.05

0.05

0.06
0.06

0.06
0.06

0.05
0.05

0.05
0.05

0.04
0.04

0.05
0.05

0.06
0.06

0.06
0.06

0.06
0.06

0.05
0.05

BKG
Deviation

0.01

0.01

-0.03
0.00

-0.02
-0.07

-0.06
-0.05

0.01
-0.02

-0.01
-0.09

-0.02
-0.05

-0.04
-0.02

0.06
0.00

-0.03
-0.02

-0.02
-0.05

BKG
Flaa

BetaBKG

CPM

0.66
0.59

0.55
0.58

0.57
0.52

0.54
0.51

0.63
0.48

0.47
0.41

0.52
0.35

0.57
0.49

0.78
0.49

0.50
0.47

047
0.48

BetaBKG

Mean

0.53
0.53

0.49
0.49

0.54
0.54

0.49
0.49

0.45
0.45

0.40
0.40

0.49
0.49

0.48
0.48

0.50
0.50

0.43
0.43

0.47
0.47

BetaBKG BetaBKG BetaBKG

+/- limit Deviation Flaa
0.07 0.131 Pass
0.07 0.056 Pass
0.07 0.058 Pass
0.07 0.088 Pass
0.07 0.027 Pass
0.07 -0.018 Pass
0.07 0.041 Pass
0.07 0.011 Pass
0.06 0.182 Pass
0.06 0.027 Pass
0.06 0.067 Pass
0.06 0.012 Pass
0.06 0.029 Pass
0.06 -0.141 Pass
0.07 0.092 Pass
0.07 0.007 Pass
0.08 0.280 FAIL
0.08 -0.015 Pass
0.08 0.070 Pass
0.08 0.035 Pass
0.08 -0.003 Pass
0.08 0.012 Pass

4/30/2020 1:03:22 PM
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Instrument: Purple
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 16
4/29/2020 4:44:00 AM 0.11 0.15 0.05 -0.05 Pass 0.55 0.49 0.08 0.052 Pass
4/30/2020 4:25:00 AM 0.11 0.15 0.05 -0.04 Pass 0.49 0.49 0.08 -0.003 Pass
Detector 17
4/29/2020 4:44:00 AM 0.21 0.19 0.06 0.02 Pass 0.56 0.36 0.07 0.202 Pass
4/30/2020 4:25:00 AM 0.20 0.19 0.06 0.01 Pass 0.52 0.36 0.07 0.157 Pass
Detector 18
4/29/2020 4:44:00 AM 0.15 0.17 0.04 -0.02 Pass 0.44 0.43 0.07 0.012 Pass
4/30/2020 4:25:00 AM 0.13 0.17 0.04 -0.04 Pass 0.44 0.43 0.07 0.012 Pass
Detector 19
4/29/2020 4:44:00 AM 0.17 0.21 0.10 -0.05 Pass 0.61 0.60 0.19 0.007 Pass
4/30/2020 4:25:00 AM 0.13 0.21 0.10 -0.08 Pass 0.56 0.60 0.19 -0.043 Pass

The Alpha and Beta +/- limit are based upon initial 20-point population.

The Alpha and Beta +/- limit for Efficiency is stated at 3%. Flags are "FAIL" > 3%.

The Alpha and Beta +/- limit for Background is stated at 1 StDev. Flags are "FAIL" > 3 StDev.

The Alpha +/- limit for Crosstalk is stated at 1 StDev. Flags are "Warning > 2 StDev and "DOEF" > 3 StDev. Betais negligible, for trend only ("NA").
Times shown reflect the end of the count duration.

4/30/2020 1:03:22 PM Page 6 of 6 IQC version 3.8, updated 2/25/2019
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By Kody Saulters at 8:12 am, May 07, 2020

Gas Proportional Counter Daily Quality Control Checks

Check Type= Alpha
Detector 0
5/6/2020 12:15:00 AM
5/7/2020 12:15:00 AM

Detector 1
5/6/2020 12:15:00 AM
5/7/2020 12:15:00 AM

Detector 2
5/6/2020 12:16:00 AM
5/7/2020 12:15:00 AM

Detector 3
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 4
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 5
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 6
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 7
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 8
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 9
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 10
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Alpha
CPM

11180.98

11215.55

12381.18
12279.67

12245.99
12421.65

12429.09
12348.59

15855.12
16114.35

16451.06
16469.14

14065.11
14209.26

14638.37
14590.40

10304.17
10552.36

12600.65
12583.69

12656.45
12727.05

Alpha
Mean

11466.85

11466.85

12458.35
12458.35

12582.60
12582.60

12595.88
12595.88

16212.70
16212.70

16428.10
16428.10

14311.45
14311.45

14745.25
14745.25

10838.63
10838.63

12658.48
12658.48

12653.73
12653.73

Alpha
+/- limit

344.01

344.01

373.75
373.75

377.48
377.48

377.88
377.88

486.38
486.38

492.84
492.84

429.34
429.34

442.36
442.36

325.16
325.16

379.75
379.75

379.61
379.61

Alpha
Deviation

-285.87

-251.30

-77.17
-178.68

-336.61
-160.95

-166.79
-247.28

-357.58
-98.35

22.96
41.04

-246.34
-102.19

-106.88
-154.85

-534.45
-286.27

-57.83
-74.78

2.73
73.32

Alpha
Flaa

A>>B XT A>>B XT
CPM Mean
3722.50 3812.63
3756.00 3812.63
4110.50 4164.10
3960.00 4164.10
4364.50 4446.28
4406.00 4446.28
4277.50 4274.05
4137.50 4274.05
5140.50 5146.38
4976.00 5146.38
5157.00 5074.93
5049.50 5074.93
4708.50 4789.20
4712.00 4789.20
5018.00 4987.93
4803.00 4987.93
4555.00 4446.05
4401.50 4446.05
3975.00 4059.25
3969.50 4059.25
4222.50 4370.00
4273.50 4370.00

A>>B XT
+/- limit

97.69

97.69

112.98
112.98

101.64
101.64

108.90
108.90

125.27
125.27

100.10
100.10

334.13
334.13

166.88
166.88

564.16
564.16

129.38
129.38

146.00
146.00

A>>B XT
Deviation

-90.125

-56.625

-53.600
-204.100

-81.775
-40.275

3.450
136.550

-5.875
170.375

82.075
-25.425

-80.700
-77.200

30.075
184.925

108.950
-44.550

-84.250
-89.750

-147.500
-96.500

A>>B XT
Flaa

5/7/2020 8:12:15 AM
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Gas Proportional Counter Daily Quality Control Checks

Detector 11
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 12
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 13
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 14
5/6/2020 12:21:00 AM
5/7/2020 12:20:00 AM

Detector 15
5/6/2020 12:21:00 AM
5/7/2020 12:20:00 AM

Detector 16
5/6/2020 12:26:00 AM
5/7/2020 12:26:00 AM

Detector 17
5/6/2020 12:26:00 AM
5/7/2020 12:26:00 AM

Detector 18
5/6/2020 12:27:00 AM
5/7/2020 12:26:00 AM

Detector 19
5/6/2020 12:27:00 AM
5/7/2020 12:26:00 AM

Detector 20
5/6/2020 12:27:00 AM
5/7/2020 12:26:00 AM

Detector 21
5/6/2020 12:27:00 AM
5/7/2020 12:26:00 AM

Alpha
CPM

12499.12
12537.20

15989.74
15852.23

16108.82
16146.42

14346.82
14413.43

14719.03
14345.37

11110.82
11212.43

12341.03
12465.16

12408.07
12257.04

12805.81
12625.25

16024.29
15874.27

16275.44
16404.60

Alpha
Mean

12758.83
12758.83

15889.70
15889.70

16321.93
16321.93

14564.48
14564.48

14631.03
14631.03

11385.05
11385.05

12579.40
12579.40

12538.98
12538.98

12803.00
12803.00

16047.43
16047.43

16428.28
16428.28

Alpha
+/- limit

382.76
382.76

476.69
476.69

489.66
489.66

436.93
436.93

438.93
438.93

341.55
341.55

377.38
377.38

376.17
376.17

384.09
384.09

481.42
481.42

492.85
492.85

Alpha
Deviation

-259.70
-221.63

100.04
-37.47

-213.10
-175.51

-217.65
-151.05

88.01
-285.66

-274.23
-172.62

-238.37
-114.24

-130.90
-281.94

281
-177.75

-23.14
-173.16

-152.83
-23.68

Alpha
Flaa

Pass
Pass

A>>B XT
CPM

4083.50
4088.00

5106.50
5019.00

5118.00
5135.50

4860.50
4769.00

4827.50
4746.00

3721.50
3660.50

4292.50
4241.00

4327.50
4330.00

4185.00
4266.00

5343.50
5134.00

5358.50
5339.00

A>>B XT
Mean

4165.93
4165.93

5301.23
5301.23

5179.25
5179.25

4885.18
4885.18

4892.50
4892.50

3748.75
3748.75

4325.98
4325.98

4407.18
4407.18

4327.30
4327.30

5260.68
5260.68

5455.48
5455.48

A>>B XT
+/- limit

177.25
177.25

226.81
226.81

123.84
123.84

94.01
94.01

102.46
102.46

82.52
82.52

92.06
92.06

92.35
92.35

86.89
86.89

144.23
144.23

211.64
211.64

A>>B XT
Deviation

-82.425
-77.925

-194.725
-282.225

-61.250
-43.750

-24.675
-116.175

-65.000
-146.500

-27.250
-88.250

-33.475
-84.975

-79.675
-77.175

-142.300
-61.300

82.825
-126.675

-96.975
-116.475

A>>B XT
Flaa

Pass
Pass

5/7/2020 8:12:15 AM
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Gas Proportional Counter Daily Quality Control Checks

Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 22
5/6/2020 12:27:00 AM 14304.72 14536.83 436.10 -232.11 Pass 4946.50 4916.33 149.80 30.175 Pass
5/7/2020 12:26:00 AM 14253.75 14536.83 436.10 -283.08 Pass 4817.50 4916.33 149.80 -98.825 Pass
Detector 23
5/6/2020 12:27:00 AM 14360.28 14510.78 435.32 -150.50 Pass 5068.00 5091.83 166.76 -23.825 Pass
5/7/2020 12:26:00 AM 14255.28 14510.78 435.32 -255.50 Pass 5115.50 5091.83 166.76 23.675 Pass
5/7/2020 8:12:15 AM Page 3 of 9 IQC version 3.8, updated 2/25/2019
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Gas Proportional Counter Daily Quality Control Checks

Check Type= Beta
Detector 0
5/6/2020 12:20:00 AM
5/7/2020 12:19:00 AM

Detector 1
5/6/2020 12:20:00 AM
5/7/2020 12:19:00 AM

Detector 2
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 3
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 4
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 5
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 6
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 7
5/6/2020 12:20:00 AM
5/7/2020 12:20:00 AM

Detector 8
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 9
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 10
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Beta
CPM

47068.18

46979.37

46179.86
45924.94

47064.63
47627.87

56536.43
56305.54

53378.09
53448.13

52064.00
52436.13

48694.41
48597.59

43399.11
43492.87

43483.53
44234.49

45908.55
46224.59

47303.73
47244.88

Beta
Mean

46977.48

46977.48

45880.28
45880.28

47375.98
47375.98

56474.80
56474.80

53333.75
53333.75

52229.20
52229.20

48723.95
48723.95

43315.00
43315.00

38549.95
38549.95

45154.48
45154.48

46629.73
46629.73

Beta
+/- limit

1409.32

1409.32

1376.41
1376.41

1421.28
1421.28

1694.24
1694.24

1600.01
1600.01

1566.88
1566.88

1461.72
1461.72

1299.45
1299.45

1156.50
1156.50

1354.63
1354.63

1398.89
1398.89

Beta
Deviation

90.70

1.90

299.59
44.67

-311.34
251.89

61.63
-169.26

44.34
114.38

-165.20
206.93

-29.54
-126.36

84.11
177.87

4933.58
5684.54

754.07
1070.12

674.01
615.16

Beta
Flaa

B>>A XT

CPM

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT
+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

5/7/2020 8:12:15 AM
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Gas Proportional Counter Daily Quality Control Checks

Detector 11
5/6/2020 12:16:00 AM
5/7/2020 12:16:00 AM

Detector 12
5/6/2020 12:17:00 AM
5/7/2020 12:16:00 AM

Detector 13
5/6/2020 12:17:00 AM
5/7/2020 12:16:00 AM

Detector 14
5/6/2020 12:17:00 AM
5/7/2020 12:17:00 AM

Detector 15
5/6/2020 12:17:00 AM
5/7/2020 12:17:00 AM

Detector 16
5/6/2020 12:23:00 AM
5/7/2020 12:22:00 AM

Detector 17
5/6/2020 12:23:00 AM
5/7/2020 12:23:00 AM

Detector 18
5/6/2020 12:23:00 AM
5/7/2020 12:23:00 AM

Detector 19
5/6/2020 12:24:00 AM
5/7/2020 12:23:00 AM

Detector 20
5/6/2020 12:23:00 AM
5/7/2020 12:23:00 AM

Detector 21
5/6/2020 12:23:00 AM
5/7/2020 12:23:00 AM

Beta
CPM

56586.08
56188.61

53423.75
53629.93

52026.29
52224.74

49108.89
48938.44

43006.07
43142.51

47155.77
47034.44

46241.04
46256.28

47379.69
47290.40

57752.08
57593.88

53682.36
53105.39

52102.61
52222.85

Beta
Mean

55931.08
55931.08

53441.60
53441.60

51931.68
51931.68

48963.20
48963.20

43148.10
43148.10

46968.15
46968.15

46192.13
46192.13

47330.43
47330.43

56633.50
56633.50

53334.00
53334.00

51775.10
51775.10

Beta
+/- limit

1677.93
1677.93

1603.25
1603.25

1557.95
1557.95

1468.90
1468.90

1294.44
1294.44

1409.04
1409.04

1385.76
1385.76

1419.91
1419.91

1699.01
1699.01

1600.02
1600.02

1553.25
1553.25

Beta Beta

Deviation Flaa
655.01 Pass
257.54 Pass
-17.85 Pass
188.33 Pass

94.62 Pass
293.07 Pass
145.69 Pass
-24.76 Pass

-142.03 Pass

-5.59 Pass
187.62 Pass

66.29 Pass

48.92 Pass

64.16 Pass

49.27 Pass
-40.03 Pass

1118.58 Pass
960.38 Pass
348.36 Pass
-228.61 Pass
327.51 Pass
447.75 Pass

B>>A XT

CPM

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT
+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

5/7/2020 8:12:15 AM
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Gas Proportional Counter Daily Quality Control Checks

Detector 22
5/6/2020 12:23:00 AM
5/7/2020 12:23:00 AM

Detector 23
5/6/2020 12:23:00 AM
5/7/2020 12:23:00 AM

Beta
CPM

49428.13
49039.84

43020.51
43140.15

Beta
Mean

48938.63
48938.63

43236.93
43236.93

Beta
+/- limit

1468.16
1468.16

1297.11
1297.11

Beta Beta
Deviation Flaa
489.51 Pass
101.22 Pass
-216.41 Pass
-96.78 Pass

B>>A XT

CPM

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT

+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA

5/7/2020 8:12:15 AM

Page 6 of 9

IQC version 3.8, updated 2/25/2019
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Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Red
AlphaBKG BKG BKG BKG BKG BetaBKG  BetaBKG  BetaBKG  BetaBKG  BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Check Type= BKG
Detector 0
5/6/2020 3:43:00 AM 0.23 0.08 0.03 0.14 FAIL 0.67 0.40 0.06 0.261 FAIL
5/6/2020 7:22:00 AM 0.05 0.08 0.03 -0.04 Pass 0.42 0.40 0.06 0.011 Pass
5/7/2020 3:42:00 AM 0.06 0.08 0.03 -0.03 Pass 0.39 0.40 0.06 -0.019 Pass
Detector 1
5/6/2020 3:43:00 AM 0.17 0.09 0.02 0.08 FAIL 0.60 0.39 0.06 0.207 FAIL
5/6/2020 7:22:00 AM 0.08 0.09 0.02 -0.01 Pass 0.50 0.39 0.06 0.107 Pass
5/7/2020 3:42:00 AM 0.06 0.09 0.02 -0.03 Pass 0.35 0.39 0.06 -0.043 Pass
Detector 2
5/6/2020 3:43:00 AM 0.17 0.09 0.03 0.08 Pass 0.55 0.36 0.07 0.184 Pass
5/7/2020 3:42:00 AM 0.06 0.09 0.03 -0.03 Pass 0.33 0.36 0.07 -0.037 Pass
Detector 3
5/6/2020 3:43:00 AM 0.13 0.09 0.02 0.04 Pass 0.69 0.56 0.08 0.124 Pass
5/7/2020 3:42:00 AM 0.04 0.09 0.02 -0.05 Pass 0.50 0.56 0.08 -0.061 Pass
Detector 4
5/6/2020 3:43:00 AM 0.20 0.19 0.04 0.01 Pass 0.60 0.42 0.07 0.175 Pass
5/7/2020 3:42:00 AM 0.16 0.19 0.04 -0.04 Pass 0.53 0.42 0.07 0.105 Pass
Detector 5
5/6/2020 3:43:00 AM 0.13 0.11 0.03 0.01 Pass 0.53 0.39 0.09 0.140 Pass
5/7/2020 3:42:00 AM 0.12 0.11 0.03 0.01 Pass 0.41 0.39 0.09 0.020 Pass
Detector 6
5/6/2020 3:43:00 AM 0.14 0.10 0.03 0.04 Pass 0.39 0.32 0.04 0.061 Pass
5/7/2020 3:42:00 AM 0.08 0.10 0.03 -0.02 Pass 0.31 0.32 0.04 -0.019 Pass
Detector 7
5/6/2020 3:43:00 AM 0.20 0.19 0.03 0.01 Pass 0.65 0.49 0.10 0.164 Pass
5/7/2020 3:42:00 AM 0.15 0.19 0.03 -0.04 Pass 0.57 0.49 0.10 0.084 Pass
Detector 8
5/6/2020 3:43:00 AM 0.13 0.07 0.02 0.05 FAIL 0.41 0.40 0.03 0.009 Pass
5/7/2020 3:42:00 AM 0.26 0.07 0.02 0.19 FAIL 0.92 0.40 0.03 0.519 FAIL
Detector 9
5/6/2020 3:43:00 AM 0.15 0.09 0.03 0.06 Pass 0.44 0.35 0.08 0.089 Pass
5/7/2020 3:43:00 AM 0.37 0.09 0.03 0.28 EAIL 1.04 0.35 0.08 0.684 FAIL
5/7/2020 7:15:00 AM 0.09 0.09 0.03 0.00 Pass 0.31 0.35 0.08 -0.041 Pass

5/7/2020 8:12:15 AM Page 7 of 9 IQC version 3.8, updated 2/25/2019
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TestAmerica

Instrument: Red

Gas Proportional Counter Daily Quality Control Checks

AlphaBKG
CPM

Detector 10

5/6/2020 3:44:00 AM 0.19

5/6/2020 7:22:00 AM 0.07

5/7/2020 3:43:00 AM 0.43

5/7/2020 7:15:00 AM 0.10
Detector 11

5/6/2020 3:43:00 AM 0.15

5/7/2020 3:43:00 AM 0.10
Detector 12

5/6/2020 3:43:00 AM 0.14

5/7/2020 3:43:00 AM 0.07
Detector 13

5/6/2020 3:43:00 AM 0.12

5/6/2020 7:22:00 AM 0.05

5/7/2020 3:43:00 AM 0.10
Detector 14

5/6/2020 3:43:00 AM 0.16

5/7/2020 3:43:00 AM 0.07
Detector 15

5/6/2020 3:43:00 AM 0.14

5/7/2020 3:43:00 AM 0.12
Detector 16

5/6/2020 3:48:00 AM 0.19

5/6/2020 7:22:00 AM 0.09

5/7/2020 3:47:00 AM 0.10
Detector 17

5/6/2020 3:48:00 AM 0.27

5/6/2020 7:22:00 AM 0.08

5/7/2020 3:47:00 AM 0.15
Detector 18

5/6/2020 3:49:00 AM 0.25

5/6/2020 7:22:00 AM 0.12

5/7/2020 3:47:00 AM 0.12

BKG
Mean

0.12
0.12
0.12
0.12

0.08
0.08

0.08
0.08

0.07
0.07
0.07

0.09
0.09

0.08
0.08

0.09
0.09
0.09

0.12
0.12
0.12

0.12
0.12
0.12

BKG
+/- limit

0.04
0.04
0.04
0.04

0.03
0.03

0.03
0.03

0.04
0.04
0.04

0.03
0.03

0.04
0.04

0.04
0.04
0.04

0.05
0.05
0.05

0.03
0.03
0.03

BKG
Deviation

0.07
-0.05
0.31
-0.02

0.07
0.02

0.06
-0.02

0.05
-0.03
0.02

0.07
-0.02

0.06
0.03

0.09
0.00
0.01

0.14
-0.04
0.02

0.13
-0.01
-0.01

BKG
Flaa

BetaBKG

CPM

0.77
051
145
0.39

0.78
0.62

0.62
0.52

0.59
0.41
0.43

0.69
0.62

0.59
0.42

0.71
0.45
0.55

0.83
0.40
0.43

0.72
0.41
0.43

BetaBKG

Mean

0.43
0.43
0.43
0.43

0.53
0.53

0.44
0.44

0.36
0.36
0.36

0.53
0.53

041
0.41

0.46
0.46
0.46

0.44
0.44
0.44

0.40
0.40
0.40

BetaBKG
+/- limit

0.08
0.08
0.08
0.08

0.06
0.06

0.05
0.05

0.07
0.07
0.07

0.08
0.08

0.08
0.08

0.07
0.07
0.07

011
011
0.11

0.08
0.08
0.08

BetaBKG BetaBKG

Deviation Flaa
0.337 FAIL
0.077 Pass
1.017 FAIL

-0.044 Pass
0.248 FAIL
0.088 Pass
0.173 FAIL
0.078 Pass
0.223 FAIL
0.048 Pass
0.063 Pass
0.156 Pass
0.086 Pass
0.175 Pass
0.005 Pass
0.243 FAIL

-0.013 Pass
0.083 Pass
0.393 FAIL

-0.037 Pass

-0.012 Pass
0.322 FAIL
0.012 Pass
0.032 Pass

5/7/2020 8:12:15 AM

Page 8 of 9
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’ Enviranment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Red
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 19
5/6/2020 3:49:00 AM 0.22 0.12 0.03 0.09 EAIL 0.83 0.49 0.04 0.338 FAIL
5/6/2020 7:22:00 AM 0.12 0.12 0.03 0.00 Pass 0.52 0.49 0.04 0.033 Pass
5/7/2020 3:47:00 AM 0.12 0.12 0.03 -0.01 Pass 0.44 0.49 0.04 -0.047 Pass
Detector 20
5/6/2020 3:49:00 AM 0.20 0.14 0.04 0.06 Pass 0.48 0.40 0.08 0.078 Pass
5/7/2020 3:47:00 AM 0.09 0.14 0.04 -0.06 Pass 0.38 0.40 0.08 -0.027 Pass
Detector 21
5/6/2020 3:49:00 AM 0.22 0.12 0.03 0.10 FAIL 0.43 0.35 0.07 0.081 Pass
5/7/2020 3:47:00 AM 0.08 0.12 0.03 -0.05 Pass 0.30 0.35 0.07 -0.054 Pass
Detector 22
5/6/2020 3:49:00 AM 0.19 0.14 0.04 0.05 Pass 0.63 0.43 0.07 0.200 FAIL
5/6/2020 7:22:00 AM 0.10 0.14 0.04 -0.04 Pass 0.37 0.43 0.07 -0.065 Pass
5/7/2020 3:47:00 AM 0.15 0.14 0.04 0.01 Pass 0.47 0.43 0.07 0.040 Pass
Detector 23
5/6/2020 3:49:00 AM 0.15 0.12 0.04 0.03 Pass 0.60 0.45 0.09 0.148 Pass
5/7/2020 3:47:00 AM 0.07 0.12 0.04 -0.05 Pass 0.35 0.45 0.09 -0.102 Pass

The Alpha and Beta +/- limit are based upon initial 20-point population.

The Alpha and Beta +/- limit for Efficiency is stated at 3%. Flags are "FAIL" > 3%.

The Alpha and Beta +/- limit for Background is stated at 1 StDev. Flags are "FAIL" > 3 StDev.

The Alpha +/- limit for Crosstalk is stated at 1 StDev. Flags are "Warning > 2 StDev and "DOEF" > 3 StDev. Beta is negligible, for trend only ("NA").
Times shown reflect the end of the count duration.

5/7/2020 8:12:15 AM Page 9 of 9 IQC version 3.8, updated 2/25/2019
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Curve is for Gross Beta
Strontium 90
and
Total Strontium

020¢/2T/S0

Protean 4
DPM
Detector Std Count Sample Count Beta 41414.371 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
4 B1 3/27/2013 2:16:22 AM 0.0093 1.01 18740 18554.455 0.4480 imL
4 B2 3/27/2013 1:10:45 AM 0.0296 1.01 17680 17504.950 0.4227 imL
4 B3 3/27/2013 12:52:36 AM 0.0574 1.01 18013 17834.653 0.4306 imL
4 B4 3/27/2013 12:34:05 AM 0.0818 1.01 17230 17059.406 0.4119 imL
4 B5 3/27/2013 12:25:07 AM 0.1157 1.01 16407 16244.554 0.3922 imL
4 B6 3/27/2013 9:21:14 AM 0.1470 1.01 15981 15822.772 0.3821 imL
4 B7 3/27/2013 8:55:52 AM 0.1871 1.01 15984 15825.743 0.3821 imL
4 B8 3/27/2013 8:51:21 AM 0.2469 1.01 15760 15603.960 0.3768 imL
Percent B 2
Measured Theoretical A All Points y=1.3403x-0.6346x + 0.4514
Mass Efficiency Efficiency Efficiency
0.0093 0.4480 0.4456 0.54% 04500
0.0296 0.4227 0.4338 -2.56%
0.0574 0.4306 0.4194 2.68% 0:4300 > ¢
0.0818 0.4119 0.4085 0.85% 0.4100
0.1157 0.3922 0.3959 -0.93% 0.3900 s
0.1470 0.3821 0.3871 -1.30% e .
0.1871 0.3821 0.3796 0.67% 05700
0.2469 0.3768 0.3764 0.09% 8 03500
.;3 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
y= 1.3403%° - 0.6346x + 0.4514
Mass Efficiency Beta Efficiency R?=0.9357
0.0093 0.4480 0.4600
0.0296 0.4227
0.0574 0.4306 044007
0.0818 0.4119 0.4200
0.1157 0.3922
0.1470 0.3821 0.4000
0.1871 0.3821 03800 |
0.2469 0.3768 >
E, 0.3600 T T T T T
E 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 3/27/2013
Cert# 80573-334 Ref. date 9/172009 Elapsed Time: 1287.000 days
Half Life: 10409.625 days
Exponential Term: 0.917871706
Corrected Activity: 20707.18568 dpm/mL

SOP: ST-RD-0403 current rev

Protean_2013_Beta_IC.xIs

Decay Activity (Sr/Y-90)

41414.37137 dpm

Printed: 1/22/2015



Protean

Detector
ID
4

ENE NN N R

Mass
0.0129
0.0212
0.0339
0.0438
0.0873
0.1045
0.1145

Detector
ID

NN N N N Y

020¢/2T/S0

4
Sample
ID

ICABT-51465;A1
ICABT-51465;A2
ICABT-51465;A3
ICABT-51465;A4
ICABT-51465;A6
ICABT-51465;A7
ICABT-51465;A8

Measured
Efficiency
0.1851
0.1930
0.1425
0.1228
0.1051
0.0918
0.0679

Efficiency
0.1851
0.1930
0.1425
0.1228
0.1051
0.0918
0.0679

Sample
ID

ICABT-51465;A1
ICABT-51465;A2
ICABT-51465;A3
ICABT-51465;A4
ICABT-51465;A6
ICABT-51465;A7
ICABT-51465;A8

Curve is for Gross Alpha

Count Count Alpha Net Th-230 Standard
Date Time Counts CPM DPM Efficiency Aliquot Mass
11/24/2015 12:57:17 50 21979  439.580 23745 0.1851 1mL 0.0129
11/24/2015 4:42:32  21.83 10005  458.314 23745 0.1930 1mL 0.0212
11/24/2015 3:44:19  29.55 10000  338.409 23745 0.1425 1mL 0.0339
11/24/2015 3:01:50 50 14583  291.660 23745 0.1228 1mL 0.0438
11/24/2015 9:01:35  20.03 10000  499.251 4749.0 0.1051 2mL 0.0873
11/24/2015 7:57:46  22.93 10000  436.110 4749.0 0.0918 2mL 0.1045
11/24/2015 6:57:32  31.02 10001  322.405 4749.0 0.0679 2mL 0.1145
Percent H A
A All Points Efficienc
Theoretical A y y = 8.4126x’ - 2.1441x + 0.2154
Efficiency Efficiency 0.2500
0.1891 2.12%
0.1737 11.10% 0.2000 4 *
0.1524 -6.47% 2
0.1376 -10.75% 01500 1 & ’\0\
0.0923 13.85% 0.1000 -5
0.0832 10.36% £ "\'—;
0.0802 -15.34% 0.0500
0.0000
0.0000 0.0400 0.0800 0.1200 0.1600
Mass
Points Efficiency y = 8.4126x2 - 2.1441x + 0.2154
2 _
02500 R?=0.9168
0.1500 =
o 5 >
0.1000 { 2 ® o
pin} (]
0.0500
0.0000
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
Count Alpha Beta Alpha CPM Beta CPM % ainto B All Points Crosstalk y= -2.1398x? + 0.8408x + 0.2684
Mass Time Counts Counts R%=0.8289
0.0129 50 21979 8604 439.58 172.08 28.13%  Min 36.00% o
0.0212 21.83 10005 3760 458.31 172.24 27.32%  27.32% 34.00%
0.0339 29.55 10000 4235 338.41 143.32 29.75% 3200% ] = 5 S
0.0438 50 14583 6679 291.66 133.58 31.41% Max 2 ®
0.0873 20.03 10000 4688 499.25 234.05 31.92%  34.91% 30.00% 13 =
0.1045 22.93 10000 4708 436.11 205.32 32.01% 28.00% 15 2N =
0.1145 31.02 10001 5363 322.40 172.89 34.91%  Mean 26.00%
30.78%
24.00%
0.0000 0.0200 0.0400 0.0600 Mass 0.0800 0.1000 0.1200 0.1400
Standard ID
Thorium-230
Th-230_00016 #51465
Cert # 92523 Ref. date 11/29/2012
Activity 2374.5 dpm/mL

SOP: ST-RD-0403 current rev

Protean_2015_Alpha IC with Crosstalk_Nov

Printed: 12/8/2015




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B5 Repeat 1
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 00:23 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 2 1.980 1.950
sd 0.000 0.005 1414 1.400 1.400
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 16,407 16,244.554 16,244.176
sd 0.000 0.019 128.090 126.822 126.822
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 150.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B4 Repeat 2
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 00:33 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 0 0.000 -0.030
sd 0.000 0.005 0.000 0.000 0.244
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 17,230 17,059.406 17,059.028
sd 0.000 0.019 131.263 129.963 129.963
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 151 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B3 Repeat 3
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 00:51 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 0 0.000 -0.030
sd 0.000 0.005 0.000 0.000 0.244
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 18,013 17,834.653 17,834.275
sd 0.000 0.019 134.213 132.884 132.884
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 152 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B2 Repeat 5
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 01:09 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 0 0.000 -0.030
sd 0.000 0.005 0.000 0.000 0.244
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 17,680 17,504.950 17,504.572
sd 0.000 0.019 132.966 131.650 131.650
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 153.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B1 Repeat 6
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 02:15 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 3 2.970 2.940
sd 0.000 0.005 1.732 1.715 1.715
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 18,740 18,554.455 18,554.077
sd 0.000 0.019 136.894 135.539 135.539
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 154.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B8 Repeat 7
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 08:50 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 0 0.000 -0.030
sd 0.000 0.005 0.000 0.000 0.244
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 15,760 15,603.960 15,603.582
sd 0.000 0.019 125.539 124.296 124.296
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 155 0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B7 Repeat 8
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 08:54 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 0 0.000 -0.030
sd 0.000 0.005 0.000 0.000 0.244
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 15,984 15,825.743 15,825.365
sd 0.000 0.019 126.428 125.176 125.176
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 156.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-6322;B6 Repeat 9
BatchID 122627
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/27/2013 09:20 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 1.01 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 2 1.980 1.950
sd 0.000 0.005 1414 1.400 1.400
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 15,981 15,822.772 15,822.394
sd 0.000 0.019 126.416 125.164 125.164
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 157.af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A1 Repeat 43
BatchID m153000
Count Routine  Gross Alpha Beta Detector Volts  1,515.0
Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 12:06 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 50.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 21,979 439.580 439.503
sd 0.000 0.009 148.253 2.965 2.965
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 8,604 172.080 171.686
sd 0.000 0.020 92.758 1.855 1.855
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 152.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A4 Repeat 44
BatchID m153000
Count Routine  Gross Alpha Beta Detector Volts  1,515.0
Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 14:11 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 50.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 14,583 291.660 291.583
sd 0.000 0.009 120.760 2.415 2.415
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 6,679 133.580 133.186
sd 0.000 0.020 81.725 1.635 1.635
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 150 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A3 Repeat 45
BatchID m153000
Count Routine  Sample Count Detector Volts  1,515.0
Sample Qty 0.200 | sd 0.000 |
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 15:14 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 29.55 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 10,000 338.409 338.332
sd 0.000 0.009 100.000 3.384 3.384
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 4,235 143.316 142.922
sd 0.000 0.020 65.077 2.202 2.202
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm pCi/l pCi/l pCi/l Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 160.af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A2 Repeat 46
BatchID m153000
Count Routine  Sample Count Detector Volts  1,515.0
Sample Qty 0.200 | sd 0.000 |
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 16:20 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 21.83 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 10,005 458.314 458.237
sd 0.000 0.009 100.025 4.582 4.582
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 3,760 172.240 171.846
sd 0.000 0.020 61.319 2.809 2.809
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm pCi/l pCi/l pCi/l Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 161 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A8 Repeat 44
BatchID m153000
Count Routine  Sample Count Detector Volts  1,515.0
Sample Qty 0.200 | sd 0.000 |
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 18:26 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 31.02 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 10,001 322.405 322.328
sd 0.000 0.009 100.005 3.224 3.224
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 5,363 172.888 172.494
sd 0.000 0.020 73.233 2.361 2.361
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm pCi/l pCi/l pCi/l Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 162 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A7 Repeat 45
BatchID m153000
Count Routine  Sample Count Detector Volts  1,515.0
Sample Qty 0.200 | sd 0.000 |
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 19:34 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 22.93 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 10,000 436.110 436.033
sd 0.000 0.009 100.000 4.361 4.361
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 4,708 205.321 204.927
sd 0.000 0.020 68.615 2.992 2.992
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm pCi/l pCi/l pCi/l Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 163.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - A Address: 4
Sample ID ICABT-51465;A6 Repeat 46
BatchID m153000
Count Routine  Sample Count Detector Volts  1,515.0
Sample Qty 0.200 | sd 0.000 |
Residual Wt 0.000 mg sd 0.000 mg
Count Date 11/24/201! 20:41 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 20.03 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 10,000 499.251 499.174
sd 0.000 0.009 100.000 4.993 4.993
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 4,688 234.049 233.655
sd 0.000 0.020 68.469 3.418 3.418
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm pCi/l pCi/l pCi/l Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 164.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3
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Purple 0
Detector Std
ID ID
0 B1
0 B2
0 B3
0 B4
0 B5
0 B6
0 B7
0 B8
Measured
Mass Efficiency
0.0093 0.4587
0.0296 0.4393
0.0574 0.4385
0.0818 0.4168
0.1157 0.4040
0.1470 0.3969
0.1871 0.3927
0.2469 0.3807
Mass Efficiency
0.0093 0.4587
0.0296 0.4393
0.0574 0.4385
0.0818 0.4168
0.1157 0.4040
0.1470 0.3969
0.1871 0.3927
0.2469 0.3807

SOP: ST-RD-0403 current rev

Curve is for Gross Beta

Strontium 90

and

Total Strontium

DPM
Count Sample Count Beta 41558.018 Sr-90 Standard
Date Wt Time Counts CPM Eff Aliquot
2/3/2013 15:26 0.0093 5 95312 19062.400 0.4587 imL
2/3/2013 17:14 0.0296 5 91281 18256.200 0.4393 imL
2/3/2013 17:05 0.0574 5 91120 18224.000 0.4385 imL
2/3/2013 16:48 0.0818 5 86609 17321.800 0.4168 imL
2/3/2013 16:41 0.1157 5 83957 16791.400 0.4040 imL
2/3/2013 16:34 0.1470 5 82467 16493.400 0.3969 imL
2/3/2013 16:23 0.1871 5 81608 16321.600 0.3927 imL
2/3/2013 16:02 0.2469 5 79105 15821.000 0.3807 imL
Percent 5
Theoretical A Al Points y = 1.1564%% - 0.6089x + 0.462
Efficiency Efficiency 04600
0.4564 0.49% 04500 1 S
0.4450 -1.28% 0.4400 S~
0.4309 1.78% 0300 \\
0.4199 -0.74% 0.4200 —
0.4070 -0.73% 04100
0.3975 -0.15% o \'\ R
0.3886 1.08% 03800 e
0.3822 -0.38% 203700
% 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
y = 1.1564x - 0.6089x + 0.462
Beta Efficiency R”=0.9739
0.4600
0.4400 '\ -
0.4200 \
0.4000
K
0.3800
.g 0.3600
% 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334 Ref. date 9/172009 Elapsed Time: 1235.000 days
Half Life: 10409.625 days
Exponential Term: 0.92105537
Corrected Activity: 20779.0092 dpm/mL

Purple_2013_Beta_IC.xIs

Decay Activity (Sr/Y-90) 41558.0185 dpm

Printed: 2/17/2015



Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B1 Repeat 28
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 3:26:56 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 3:32:07 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 1,085 217.000 216.913
sd 0.000 0.009 32.939 6.588 6.588
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 95,312 19,062.400 19,061.995
sd 0.000 0.020 308.726 61.745 61.745
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B8 Repeat 28
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 4:02:02 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 4:07:11 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 821 164.200 164.113
sd 0.000 0.009 28.653 5.731 5.731
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 79,105 15,821.000 15,820.595
sd 0.000 0.020 281.256 56.251 56.251
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 167 of 418 05/12/2020



Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B7 Repeat 29
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 4:23:17 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 4:28:26 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 891 178.200 178.113
sd 0.000 0.009 29.850 5.970 5.970
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 81,608 16,321.600 16,321.195
sd 0.000 0.020 285.671 57.134 57.134
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B6 Repeat 30
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 4:34:26 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 4:39:36 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 898 179.600 179.513
sd 0.000 0.009 29.967 5.993 5.993
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 82,467 16,493.400 16,492.995
sd 0.000 0.020 287.171 57.434 57.434
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B5 Repeat 31
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 4:41:38 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 4:46:48 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 890 178.000 177.913
sd 0.000 0.009 29.833 5.967 5.967
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 83,957 16,791.400 16,790.995
sd 0.000 0.020 289.753 57.951 57.951
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B4 Repeat 33
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 4:48:03 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 4:53:12 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 986 197.200 197.113
sd 0.000 0.009 31.401 6.280 6.280
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 86,609 17,321.800 17,321.395
sd 0.000 0.020 294.294 58.859 58.859
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B3 Repeat 34
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 5:05:20 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 5:10:29 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 1,116 223.200 223.113
sd 0.000 0.009 33.407 6.681 6.681
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 91,120 18,224.000 18,223.595
sd 0.000 0.020 301.861 60.372 60.372
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-6322;B2 Repeat 35
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 5:14:13 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 5:19:23 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 1,106 221.200 221.113
sd 0.000 0.009 33.257 6.651 6.651
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 91,281 18,256.200 18,255.795
sd 0.000 0.020 302.127 60.425 60.425
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Detector
ID
0

ocoocooooo

Mass
0.0129
0.0212
0.0339
0.0438
0.0873
0.1045
0.1145

Detector
ID
0

coocooco

020¢/2T/S0

Sample
ID
ICABT-51465;A1
ICABT-51465;A2
ICABT-51465;A3
ICABT-51465;A4
ICABT-51465;A6
ICABT-51465;A7
ICABT-51465;A8

Measured
Efficiency
0.1906
0.2053
0.1539
0.1286
0.1112
0.0959
0.0749

Efficiency
0.1906
0.2053
0.1539
0.1286
0.1112
0.0959
0.0749

Sample
ID
ICABT-51465;A1
ICABT-51465;A2
ICABT-51465;A3
ICABT-51465;A4
ICABT-51465;A6
ICABT-51465;A7
ICABT-51465;A8

Curve is for Gross Alpha

Count Count Alpha Net Th-230 Standard
Date Time Counts CPM DPM Efficiency Aliquot Mass
1/16/2016 10:15 40 18103 452.575 2374.5 0.1906 imL 0.0129
1/16/2016 15:15 40 19498 487.450 2374.5 0.2053 imL 0.0212
1/16/2016 14:32 40 14616 365.400 2374.5 0.1539 imL 0.0339
1/16/2016 13:49 40 12219 305.475 2374.5 0.1286 imL 0.0438
1/16/2016 12:25 40 21130 528.250 4749.0 0.1112 2mL 0.0873
1/16/2016 11:43 40 18214 455.350 4749.0 0.0959 2mL 0.1045
1/16/2016 11:01 40 14219 355.475 4749.0 0.0749 2mL 0.1145
Percent i ici _ 2
Theoretical A All Points Efficiency y = 8.2814x% - 2.1643x + 0.2247
Efficiency Efficiency 0.2500
0.1982 -3.82%
0.1825 12.46% 0.2000
0.1608 -4.33% =
0.1458 -11.76% 0500 & '\'\
0.0989 12.50% 0.1000 15 L2 -
0.0890 7.78% £ .
0.0855 -12.41% 0.0500
0.0000 T T T
0.0000 0.0400 0.0800 0.1200 0.1600
Mass
Points Efficiency y = 8.2814x% - 2.1643x + 0.2247
2 _
0.2500 R“=0.9128
0.2000 *
>
0.1500 | £ ‘\‘\
@ *
0.1000 £ = "
w e
0.0500
0.0000
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
lass
Count Alpha Beta Alpha CPM BetaCPM % ainto B All Points Crosstalk y =-1.158x + 0.6319x + 0.2265
Mass Time Counts Counts R?=0.8071
0.0129 40.00 18103 5640 452.58 141.00 23.75% Min 30.00%
0.0212 40.00 19498 5772 487.45 144.30 22.84%  22.84% <
0.0339 40.00 14616 4765 365.40 119.13 24.59% 28.00% "//-
0.0438 40.00 12219 4453 305.48 111.33 26.71%  Max 26.00% . .
0.0873 40.00 21130 7624 528.25 190.60 26.51% /
0.1045 40.00 18214 6792 455.35 169.80 27.16% Mean 24.00% —
0.1145 40.00 14219 5901 355.48 147.53 29.33%  25.84% oy *
S 22.00%
]
£ 20.00%
0.0000 0.0200 0.0400 0.0600  Mass 0.0800 0.1000 0.1200 0.1400

SOP: ST-RD-0403 current rev

Purple_2016_Alpha_IC with Crosstalk_Jan

Standard ID

Thorium-230

Th-230_00016

Container#: 51465

Cert #: 92523 Ref. date 11/29/2012
Activity 2374.5 dpm/mL

Printed: 1/25/2016




Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A1 Repeat 49
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 10:15:12 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 10:55:18 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 18,103 452.575 452.430
sd 0.000 0.012 134.547 3.364 3.364
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 5,640 141.000 140.491
sd 0.000 0.023 75.100 1.877 1.878
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A8 Repeat 50
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 11:01:41 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 11:41:47 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 14,219 355.475 355.330
sd 0.000 0.012 119.243 2.981 2.981
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 5,901 147.525 147.016
sd 0.000 0.023 76.818 1.920 1.921
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A7 Repeat 51
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 11:43:26 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 12:23:33 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 18,214 455.350 455.205
sd 0.000 0.012 134.959 3.374 3.374
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 6,792 169.800 169.291
sd 0.000 0.023 82.414 2.060 2.060
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A6 Repeat 129
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 12:25:26 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 1:05:32 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 21,130 528.250 528.105
sd 0.000 0.012 145.362 3.634 3.634
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 7,624 190.600 190.091
sd 0.000 0.023 87.316 2.183 2.183
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 178 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A5 Repeat 53
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 1:06:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 1:46:40 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 17,802 445.050 444.905
sd 0.000 0.012 133.424 3.336 3.336
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 7,096 177.400 176.891
sd 0.000 0.023 84.238 2.106 2.106
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A4 Repeat 54
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 1:49:23 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 2:29:29 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 12,219 305.475 305.330
sd 0.000 0.012 110.540 2.763 2.764
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 4,453 111.325 110.816
sd 0.000 0.023 66.731 1.668 1.668
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A3 Repeat 55
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 2:32:20 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 3:12:24 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 14,616 365.400 365.255
sd 0.000 0.012 120.897 3.022 3.022
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 4,765 119.125 118.616
sd 0.000 0.023 69.029 1.726 1.726
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICABT-51465;A2 Repeat 56
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/16/2016 3:15:17 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/16/2016 3:55:22 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 19,498 487.450 487.305
sd 0.000 0.012 139.635 3.491 3.491
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 5772 144.300 143.791
sd 0.000 0.023 75.974 1.899 1.899
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Curve is for Gross Beta
Strontium 90
and
Total Strontium

8Tt JO £8T abed

020¢/2T/S0

Purple 16
DPM
Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
16 B1 2/3/2013 19:04 0.0093 5 93524 18704.800 0.4501 imL
16 B2 2/3/2013 20:25 0.0296 5 90736 18147.200 0.4367 imL
16 B3 2/3/2013 20:17 0.0574 5 90972 18194.400 0.4378 imL
16 B4 2/3/2013 20:08 0.0818 5 85671 17134.200 0.4123 imL
16 B5 2/3/2013 20:00 0.1157 5 83046 16609.200 0.3997 imL
16 B6 2/3/2013 19:53 0.1470 5 81078 16215.600 0.3902 imL
16 B7 2/3/2013 19:21 0.1871 5 80914 16182.800 0.3894 imL
16 B8 2/3/2013 19:13 0.2469 5 78316 15663.200 0.3769 imL
Percent
Measured Theoretical A All Points
Mass Efficiency Efficiency Efficiency y = 1.0925x2 - 0.5892x + 0.4567
0.0093 0.4501 0.4513 -0.27%
0.0296 0.4367 0.4402 -0.81% 0.4500 |—om
0.0574 0.4378 0.4265 2.66% .
0.0818 0.4123 0.4158 -0.85% i \
0.1157 0.3997 0.4032 -0.87% 0.4100 \
0.1470 0.3902 0.3937 -0.89% 0.3900 = *
0.1871 0.3894 0.3847 1.22% oo | | e
0.2469 0.3769 0.3778 -0.24% g 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 02500 0.3000
y= 1.0925x% - 0.5892x + 0.4567
Mass Efficiency Beta Efficiency R®=0.9603
0.0093 0.4501
0.0296 0.4367 0:4600
0.0574 0.4378 a0 | .
0.0818 0.4123 04200
0.1157 0.3997
0.1470 0.3902 0.4000
0.1871 0.3894 0.3800
0.2469 0.3769 . -
g 0.3600
5} 0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
g Mass
Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334 Ref. date 9/172009 Elapsed Time: 1235.000 days
Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL

SOP: ST-RD-0403 current rev

Purple_2013_Beta_IC.xIs

Decay Activity (Sr/Y-90)

41558.01848 dpm

Printed: 2/17/2015



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B1 Repeat 44
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:04:43 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:09:54 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 156 31.200 31.030
sd 0.000 0.013 12.490 2.498 2.498
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 93,524 18,704.800 18,704.403
sd 0.000 0.020 305.817 61.163 61.163
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B8 Repeat 44
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:13:49 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:19:00 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 117 23.400 23.230
sd 0.000 0.013 10.817 2.163 2.163
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 78,316 15,663.200 15,662.803
sd 0.000 0.020 279.850 55.970 55.970
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B7 Repeat 45
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:21:06 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:26:16 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 118 23.600 23.430
sd 0.000 0.013 10.863 2.173 2.173
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 80,914 16,182.800 16,182.403
sd 0.000 0.020 284.454 56.891 56.891
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B6 Repeat 46
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:53:17 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:58:26 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 101 20.200 20.030
sd 0.000 0.013 10.050 2.010 2.010
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 81,078 16,215.600 16,215.203
sd 0.000 0.020 284.742 56.948 56.948
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B5 Repeat 47
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:00:50 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:05:58 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 134 26.800 26.630
sd 0.000 0.013 11.576 2.315 2.315
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 83,046 16,609.200 16,608.803
sd 0.000 0.020 288.177 57.635 57.635
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B4 Repeat 49
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:08:09 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:13:17 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 155 31.000 30.830
sd 0.000 0.013 12.450 2.490 2.490
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 85,671 17,134.200 17,133.803
sd 0.000 0.020 292.696 58.539 58.539
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B3 Repeat 50
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:17:49 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:22:58 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 148 29.600 29.430
sd 0.000 0.013 12.166 2.433 2.433
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 90,972 18,194.400 18,194.003
sd 0.000 0.020 301.616 60.323 60.323
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-6322;B2 Repeat 51
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:25:21 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:30:32 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 179 35.800 35.630
sd 0.000 0.013 13.379 2.676 2.676
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 90,736 18,147.200 18,146.803
sd 0.000 0.020 301.224 60.245 60.245
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Curve is for Gross Alpha

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Time Counts CPM DPM Efficiency Aliquot Mass
16 ICABT-51465;A1  1/18/2016 7:03 40 18030 450.750 23745 0.1898 imL 0.0129
16 ICABT-51465;A2  1/18/2016 21:02 40 19479 486.975 23745 0.2051 imL 0.0212
16 ICABT-51465;A3  1/18/2016 15:13 40 14328 358.200 23745 0.1509 1imL 0.0339
16 ICABT-51465;A4  1/18/2016 12:30 40 12241 306.025 23745 0.1289 1imL 0.0438
16 ICABT-51465;A6  1/18/2016 11:01 40 21041 526.025 4749.0 0.1108 2mL 0.0873
16 ICABT-51465;A7  1/18/2016 9:22 40 18041 451.025 4749.0 0.0950 2mL 0.1045
16 ICABT-51465;A8  1/18/2016 8:07 40 14064 351.600 4749.0 0.0740 2mL 0.1145
Percent All Points Efficiency y = 8.2962x - 2.1643x + 0.2237
Measured Theoretical A
Mass Efficiency Efficiency Efficiency 0.2500
0.0129 0.1898 0.1972 -3.72% 02000 4 °
0.0212 0.2051 0.1815 12.97% - \
0.0339 0.1509 0.1599 -5.64% 01500 13 >
0.0438 0.1289 0.1448 11.01% 2 \
0.0873 0.1108 0.0980 13.04% 0.1000 18 L2
0.1045 0.0950 0.0881 7.77% i o
0.1145 0.0740 0.0847 -12.54% 0.0500 4
0.0000 T T T
0.0000 0.0400 0.0800 0.1200 0.1600
Mass
T
S Points Efficiency y = 8.2962x’ - 2.1643x + 0.2237
@ 02500 R? =0.9102
Masg Efficiency
0.01P9 0.1898 0.2000 ~
0020 0.2051 o \
0.03 0.1509 01500 12 ©
0,04% 0.1289 3 \ o
0.0829 0.1108 01000 175 L3 -
0.1045 0.0950 00500
0.1145 0.0740
0.0000
0.0000 0.0200 0.0400 0.0600 Mass 0.0800 0.1000 0.1200 0.1400
All Points Crosstalk y =-1.9923x% + 0.8349x + 0.2249
Detector Sample Count Alpha Beta Alpha CPM Beta CPM % ainto B R%=0.9023
D D Mass Time Counts Counts 32.00%
16 ICABT-51465;A1 0.0129 40.00 18030 5655 450.75 141.38 23.88% Min 30.00% -
16 ICABT-51465;A2 0.0212 40.00 19479 5882 486.98 147.05 23.19%  23.19%
16 ICABT-51465;A3 0.0339 40.00 14328 4789 358.20 119.73 25.05% 28.00% 3 M
16 ICABT-51465;A4 0.0438 40.00 12241 4503 306.03 11258 26.89% Max 26.00% *
16 ICABT-51465;A6 0.0873 40.00 21041 8102 526.03 202.55 27.80%
16 ICABT-51465;A7 0.1045 40.00 18041 7106 451.03 177.65 28.26%  Mean ,, 2400% A
16 ICABT-51465;A8 0.1145 40.00 14064 6091 351.60 152.28 30.22%  26.47% | £ 2500%
S
& 20.00% . . . . . .
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
Standard ID
o Thorium-230
a Th-230_00016
K‘) Container#: 51465
= Cert #: 92523 Ref. date 11/29/2012
8 Activity 2374.5 dpm/mL
N
o

SOP: ST-RD-0403 current rev Purple_2016_Alpha_IC with Crosstalk_Jan Printed: 1/25/2016



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A1 Repeat 65
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 7:03:12 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 7:43:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 18,030 450.750 450.705
sd 0.000 0.007 134.276 3.357 3.357
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 5,655 141.375 140.972
sd 0.000 0.020 75.200 1.880 1.880
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A8 Repeat 66
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 8:07:17 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 8:47:23 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 14,064 351.600 351.555
sd 0.000 0.007 118.592 2.965 2.965
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 6,091 152.275 151.872
sd 0.000 0.020 78.045 1.951 1.951
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A7 Repeat 67
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 9:22:12 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 10:02:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 18,041 451.025 450.980
sd 0.000 0.007 134.317 3.358 3.358
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 7,106 177.650 177.247
sd 0.000 0.020 84.297 2.107 2.108
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A6 Repeat 145
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:01:09 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 11:41:15 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 21,041 526.025 525.980
sd 0.000 0.007 145.055 3.626 3.626
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 8,102 202.550 202.147
sd 0.000 0.020 90.011 2.250 2.250
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A5 Repeat 69
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:45:13 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 12:25:18 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 17,004 425.100 425.055
sd 0.000 0.007 130.399 3.260 3.260
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 7,094 177.350 176.947
sd 0.000 0.020 84.226 2.106 2.106
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A4 Repeat 70
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 12:30:41 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 1:10:46 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 12,241 306.025 305.980
sd 0.000 0.007 110.639 2.766 2.766
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 4,503 112.575 112.172
sd 0.000 0.020 67.104 1.678 1.678
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A3 Repeat 71
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 3:13:53 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 3:53:58 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 14,328 358.200 358.155
sd 0.000 0.007 119.700 2.992 2.992
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 4,789 119.725 119.322
sd 0.000 0.020 69.203 1.730 1.730
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICABT-51465;A2 Repeat 72
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 9:02:59 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 9:43:05 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 19,479 486.975 486.930
sd 0.000 0.007 139.567 3.489 3.489
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 5,882 147.050 146.647
sd 0.000 0.020 76.694 1.917 1.917
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 200 of 418 05/12/2020




8Tt J0 TOZ abed

020¢/2T/S0

Purple 17

Detector
ID
17
17
17
17
17
17
17
17

Mass
0.0093
0.0296
0.0574
0.0818
0.1157
0.1470
0.1871
0.2469

Mass
0.0093
0.0296
0.0574
0.0818
0.1157
0.1470
0.1871
0.2469

Std

ID
ICABT-6322;B1
ICABT-6322;B2
ICABT-6322;B3
ICABT-6322;B4
ICABT-6322;B5
ICABT-6322;B6
ICABT-6322;B7
ICABT-6322;B8

Measured
Efficiency
0.4293
0.4142
0.4165
0.3942
0.3804
0.3733
0.3724
0.3582

Efficiency
0.4293
0.4142
0.4165
0.3942
0.3804
0.3733
0.3724
0.3582

SOP: ST-RD-0403 current rev

Curve is for Gross Beta

Strontium 90

and

Total Strontium

DPM
Count Sample Count Beta 38746.51487 Sr-90 Standard
Date Wt Time Counts CPM Eff Aliquot
12/22/2015 12:04 0.0093 5 83172 16634.400 0.4293 ImL
12/22/2015 12:09 0.0296 5 80252 16050.400 0.4142 imL
12/22/2015 12:15 0.0574 5 80691 16138.200 0.4165 ImL
12/22/2015 12:57 0.0818 5 76364 15272.800 0.3942 imL
12/22/2015 14:52 0.1157 5 73694 14738.800 0.3804 ImL
12/22/2015 14:58 0.1470 5 72329 14465.800 0.3733 imL
12/22/2015 15:10 0.1871 5 72141 14428.200 0.3724 ImL
12/22/2015 15:18 0.2469 5 69400 13880.000 0.3582 imL
A Percent . y= 0.9382x? - 0.5328x + 0.4339
Theoretical A All Points
Efficiency Efficiency 0600
0.4290 0.07% 0.4400
0.4190 -1.12% 0.4200 1S ==—
0.4064 2.48% 04000 —
0.3966 -0.61% 03500 | \\
0.3848 -1.15% 0.3600
0.3759 -0.67% 03400
0.3671 1.45% 0.3200 4
0.3595 -0.37% g 03000 ‘ ‘ ‘ ‘
é 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.3000
y = 0.9382x - 0.5328x + 0.4339
Beta Efficiency R?=0.9587
0.4600
0.4400
0.4200 — *
0.4000 \\
0.3800 \
0.3600 —
0.3400
0.3200
g 0.3000 . . . . .
g 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 12/22/2015
Cert# 80573-334 Ref. date 9/172009 Elapsed Time: 2287.000 days
Half Life: 10409.625 days

Purple_2015_Beta_IC - Dec

Exponential Term:
Corrected Activity:
Decay Activity (Sr/Y-90)

0.858743681
19373.25743 dpm/mL
38746.51487 dpm

Printed: 12/23/2015



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B1 Repeat 57
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 12:04:10 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 12:09:31 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 4,339 867.800 867.800
sd 0.000 0.000 65.871 13.174 13.174
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 83,172 16,634.400 16,633.946
sd 0.000 0.021 288.396 57.679 57.679
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B2 Repeat 57
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 12:09:47 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 12:14:56 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 4,042 808.400 808.400
sd 0.000 0.000 63.577 12.715 12.715
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 80,252 16,050.400 16,049.946
sd 0.000 0.021 283.288 56.658 56.658
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B3 Repeat 56
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 12:15:21 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 12:20:29 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 3,850 770.000 770.000
sd 0.000 0.000 62.048 12.410 12.410
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 80,691 16,138.200 16,137.746
sd 0.000 0.021 284.062 56.812 56.812
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B4 Repeat 56
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 12:57:54 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 1:03:03 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 3,593 718.600 718.600
sd 0.000 0.000 59.942 11.988 11.988
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 76,364 15,272.800 15,272.346
sd 0.000 0.021 276.340 55.268 55.268
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B5 Repeat 55
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 2:52:57 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 2:58:07 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 3,381 676.200 676.200
sd 0.000 0.000 58.146 11.629 11.629
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 73,694 14,738.800 14,738.346
sd 0.000 0.021 271.466 54.293 54.293
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B6 Repeat 55
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 2:58:53 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 3:04:03 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 3,345 669.000 669.000
sd 0.000 0.000 57.836 11.567 11.567
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 72,329 14,465.800 14,465.346
sd 0.000 0.021 268.941 53.788 53.788
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B7 Repeat 55
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 3:10:33 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 3:15:42 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 3,131 626.200 626.200
sd 0.000 0.000 55.955 11.191 11.191
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 72,141 14,428.200 14,427.746
sd 0.000 0.021 268.591 53.718 53.718
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-6322;B8 Repeat 55
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 3:18:42 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 3:23:51 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 2,825 565.000 565.000
sd 0.000 0.000 53.151 10.630 10.630
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 69,400 13,880.000 13,879.546
sd 0.000 0.021 263.439 52.688 52.688
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Curve is for Gross Alpha

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Time Counts CPM DPM Efficiency Aliquot Mass
17 ICABT-51465;A1 1/18/2016 8:07 40 18468 461.700 2374.5 0.1944 imL 0.0129
17 ICABT-51465;A2 1/18/2016 7:03 40 19699 492.475 2374.5 0.2074 imL 0.0212
17 ICABT-51465;A3  1/18/2016 21:03 40 14888 372.200 2374.5 0.1567 imL 0.0339
17 ICABT-51465;A4  1/18/2016 15:14 40 12882 322.050 2374.5 0.1356 imL 0.0438
17 ICABT-51465;A6  1/18/2016 11:45 40 21662 541.550 4749.0 0.1140 2mL 0.0873
17 ICABT-51465;A7  1/18/2016 11:01 40 18567 464.175 4749.0 0.0977 2mL 0.1045
17 ICABT-51465;A8 1/18/2016 9:22 40 14673 366.825 4749.0 0.0772 2mL 0.1145
Percent All Points Efficiency y = 7.439%° - 2.071x + 0.2266
Measured Theoretical A
Mass Efficiency Efficiency Efficiency 0.2500
0.0129 0.1944 0.2011 -3.32% PS
0.0212 0.2074 0.1860 11.48% 02000 '\
0.0339 0.1567 0.1649 -4.97% 01500 13
0.0438 0.1356 0.1502 -9.68% 5 *
0.0873 0.1140 0.1025 11.26% 0.1000 { @ K4
0.1045 0.0977 0.0914 6.92% i
0.1145 0.0772 0.0870 -11.21% 0.0500
0.0000 - - -
0.0000 0.0400 0.0800 0.1200 0.1600
Mass
o
S Points Efficiency y = 7.439%% - 2.071x + 0.2266
@ 02500 R? = 0.9262
Maqsl\_\) Efficiency
0.016D 0.1944 0.2000 *
0,029.‘ 0.2074 >
0.03 0.1567 015001 2 y
0,04% 0.1356 k] -
00820 01140 01000 155 * <
0.1045 0.0977 0.0500
0.1145 0.0772
0.0000
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
All Points Crosstalk y= 0.0256x? + 0.4114x + 0.2056
Detector Sample Count Alpha Beta Alpha CPM Beta CPM % ainto B R%2=0.858
ID ID Mass Time Counts Counts 27.00%
17 ICABT-51465;A1 0.0129 40.00 18468 5046 461.70 126.15 21.46% Min 26.00% >
17 ICABT-51465;A2 0.0212 40.00 19699 5091 492.48 127.28 20.54% 20.54% 25.00% P
17 ICABT-51465;A3 0.0339 40.00 14888 4176 372.20 104.40 21.91% /
17 ICABT-51465;A4 0.0438 40.00 12882 3907 322.05 97.68 2327%  Max 24.00% v
17 ICABT-51465;A6 0.0873 40.00 21662 6817 541.55 170.43 23.94% 23.00% *
17 ICABT-51465;A7 0.1045 40.00 18567 5890 464.18 147.25 24.08%  Mean - 22.00%
17 ICABT-51465;A8 0.1145 40.00 14673 5156 366.83 128.90 26.00%  23.03% 5 21.00% .
K] -
i 20.00% - - - - - -
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
Standard ID
o Thorium-230
a Th-230_00016
K‘) Container#: 51465
~ Cert #: 92523 Ref. date 11/29/2012
8 Activity 2374.5 dpm/mL
N
o

SOP: ST-RD-0403 current rev Purple_2016_Alpha_IC with Crosstalk_Jan Printed: 1/25/2016



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A2 Repeat 65
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 7:03:21 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 7:43:26 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 19,699 492.475 492.368
sd 0.000 0.010 140.353 3.509 3.509
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 5,091 127.275 126.992
sd 0.000 0.017 71.351 1.784 1.784
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A1 Repeat 66
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 8:07:27 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 8:47:32 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 18,468 461.700 461.593
sd 0.000 0.010 135.897 3.397 3.397
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 5,046 126.150 125.867
sd 0.000 0.017 71.035 1.776 1.776
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A8 Repeat 67
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 9:22:19 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 10:02:24 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 14,673 366.825 366.718
sd 0.000 0.010 121.132 3.028 3.028
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 5,156 128.900 128.617
sd 0.000 0.017 71.805 1.795 1.795
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A7 Repeat 68
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:01:23 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 11:41:28 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 18,567 464.175 464.068
sd 0.000 0.010 136.261 3.407 3.407
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 5,890 147.250 146.967
sd 0.000 0.017 76.746 1.919 1.919
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A6 Repeat 146
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:45:53 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 12:25:58 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 21,662 541.550 541.443
sd 0.000 0.010 147.180 3.680 3.680
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 6,817 170.425 170.142
sd 0.000 0.017 82.565 2.064 2.064
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A5 Repeat 70
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 12:30:49 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 1:10:55 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 17,959 448.975 448.868
sd 0.000 0.010 134.011 3.350 3.350
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 6,078 151.950 151.667
sd 0.000 0.017 77.962 1.949 1.949
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 216 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A4 Repeat 71
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 3:14:01 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 3:54:05 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 12,882 322.050 321.943
sd 0.000 0.010 113.499 2.837 2.837
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 3,907 97.675 97.392
sd 0.000 0.017 62.506 1.563 1.563
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICABT-51465;A3 Repeat 72
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 9:03:04 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 9:43:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 14,888 372.200 372.093
sd 0.000 0.010 122.016 3.050 3.050
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 4,176 104.400 104.117
sd 0.000 0.017 64.622 1.616 1.616
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Curve is for Gross Beta
Strontium 90
and
Total Strontium

8T J0 6TZ abed

020¢/2T/S0

Purple 18
DPM
Detector Std Count Sample Count Beta 41558.018 Sr-90 Standard
ID ID Date Wt Time Counts CPM Eff Aliquot
18 B1 2/3/2013 19:21 0.0093 5 93422 18684.400 0.4496 imL
18 B2 2/3/2013 19:13 0.0296 5 89762 17952.400 0.4320 imL
18 B3 2/3/2013 19:04 0.0574 5 89614 17922.800 0.4313 imL
18 B4 2/3/2013 20:25 0.0818 5 85627 17125.400 0.4121 imL
18 B5 2/3/2013 20:17 0.1157 5 82362 16472.400 0.3964 imL
18 B6 2/3/2013 20:08 0.1470 5 81610 16322.000 0.3928 imL
18 B7 2/3/2013 20:01 0.1871 5 80938 16187.600 0.3895 imL
18 B8 2/3/2013 19:53 0.2469 5 78059 15611.800 0.3757 imL
Percent
Measured Theoretical A All Points
Mass Efficiency Efficiency Efficiency y = 1.034¢ - 0.5598x + 0.4528
0.0093 0.4496 0.4477 0.43%
0.0296 0.4320 0.4371 -1.18% 0.4500 |«
0.0574 0.4313 0.4241 1.70%
0.0818 0.4121 0.4139 -0.45% i \
0.1157 0.3964 0.4019 -1.37% 0.4100 \
0.1470 0.3928 0.3929 -0.03% 0.3900 * -
0.1871 0.3895 0.3843 1.37% oo | | e
0.2469 0.3757 0.3776 -0.52% g 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 02500 0.3000
y= 1.034x% - 0.5598x + 0.4528
Mass Efficiency Beta Efficiency R®=0.9679
0.0093 0.4496
0.0296 0.4320 0:4600
0.0574 0.4313 0.4400
0.0818 0.4121 04200
0.1157 0.3964
0.1470 0.3928 0.4000
0.1871 0.3895 0.3800
0.2469 0.3757 . -
g 0.3600
5} 0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
g Mass
Standard ID Initial Activity: 22560 dpm/mL
Strontium 90 Reference Date: 9/17/2009
Sr-90_00004 #6322 Count Date: 2/3/2013
Cert# 80573-334 Ref. date 9/172009 Elapsed Time: 1235.000 days
Half Life: 10409.625 days
Exponential Term: 0.921055374
Corrected Activity: 20779.00924 dpm/mL

SOP: ST-RD-0403 current rev

Purple_2013_Beta_IC.xIs

Decay Activity (Sr/Y-90)

41558.01848 dpm

Printed: 2/17/2015



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B3 Repeat 44
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:04:53 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:10:03 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 62 12.400 12.278
sd 0.000 0.011 7.874 1.575 1.575
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 89,614 17,922.800 17,922.342
sd 0.000 0.021 299.356 59.871 59.871
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B2 Repeat 45
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:13:58 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:19:08 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 70 14.000 13.878
sd 0.000 0.011 8.367 1.673 1.673
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 89,762 17,952.400 17,951.942
sd 0.000 0.021 299.603 59.921 59.921
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B1 Repeat 46
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:21:15 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:26:25 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 79 15.800 15.678
sd 0.000 0.011 8.888 1.778 1.778
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 93,422 18,684.400 18,683.942
sd 0.000 0.021 305.650 61.130 61.130
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B8 Repeat 46
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:53:29 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:58:38 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 43 8.600 8.478
sd 0.000 0.011 6.557 1.311 1.312
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 78,059 15,611.800 15,611.342
sd 0.000 0.021 279.390 55.878 55.878
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B7 Repeat 47
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:01:00 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:06:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 53 10.600 10.478
sd 0.000 0.011 7.280 1.456 1.456
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 80,938 16,187.600 16,187.142
sd 0.000 0.021 284.496 56.899 56.899
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B6 Repeat 48
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:08:19 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:13:29 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 58 11.600 11.478
sd 0.000 0.011 7.616 1.523 1.523
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 81,610 16,322.000 16,321.542
sd 0.000 0.021 285.675 57.135 57.135
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B5 Repeat 49
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:17:59 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:23:07 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 63 12.600 12.478
sd 0.000 0.011 7.937 1.587 1.587
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 82,362 16,472.400 16,471.942
sd 0.000 0.021 286.988 57.398 57.398
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-6322;B4 Repeat 51
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:25:31 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:30:40 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 56 11.200 11.078
sd 0.000 0.011 7.483 1.497 1.497
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 85,627 17,125.400 17,124.942
sd 0.000 0.021 292.621 58.524 58.524
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Curve is for Gross Alpha

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Time Counts CPM DPM Efficiency Aliquot Mass
18 ICABT-51465;A1  1/18/2016 10:08 40 17900 447.500 2374.5 0.1885 imL 0.0129
18 ICABT-51465;A2 1/18/2016 8:07 40 19165 479.125 2374.5 0.2018 imL 0.0212
18 ICABT-51465;A3 1/18/2016 7:03 40 14072 351.800 2374.5 0.1482 imL 0.0339
18 ICABT-51465;A4  1/18/2016 21:03 40 12133 303.325 2374.5 0.1277 imL 0.0438
18 ICABT-51465;A6  1/18/2016 12:30 40 20882 522.050 4749.0 0.1099 2mL 0.0873
18 ICABT-51465;A7  1/18/2016 11:46 40 17768 444.200 4749.0 0.0935 2mL 0.1045
18 ICABT-51465;A8  1/18/2016 11:01 40 13896 347.400 4749.0 0.0732 2mL 0.1145
Percent All Points Efficiency y = 8.2568x% - 2.1454x + 0.2211
Measured Theoretical A
Mass Efficiency Efficiency Efficiency 0.2500
0.0129 0.1885 0.1948 -3.25% A
0.0212 0.2018 01793 12.52% 02000 \
0.0339 0.1482 0.1579 -6.15% 01500 L=
0.0438 01277 01430 -10.65% z M
0.0873 0.1099 0.0967 13.64% 0.1000 { @ L4
0.1045 0.0935 0.0871 7.42% m
0.1145 0.0732 0.0837 -12.60% 0.0500
0.0000 - - -
0.0000 0.0400 0.0800 0.1200 0.1600
Mass
o
S Points Efficiency y = 8.2568x% - 2.1454x + 0.2211
@ 02500 R?=0.9127
MaquQ Efficiency
0.0129 0.1885 0.2000 *
0,029.‘ 0.2018 >
0,03% 0.1482 015001 2 Q3 -
0.04: 0.1277 S o
00820 0.1099 01000 155 C3 n
0.1045 0.0935 0.0500
0.1145 0.0732
0.0000
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
All Points Crosstalk y =-1.3611x" + 0.6653x + 0.2468
Detector Sample Count Alpha Beta Alpha CPM Beta CPM % ainto B R2=0.8243
D D Mass Time Counts Counts 34.00%
18 ICABT-51465;A1 0.0129 40.00 17900 6222 447.50 155.55 25.79% Min 32.00% 3
18 ICABT-51465;A2 0.0212 40.00 19165 6380 479.13 159.50 24.98%  24.98% 30,009
18 ICABT-51465;A3 0.0339 40.00 14072 5178 351.80 129.45 26.90% P > .
18 ICABT-51465;A4 0.0438 40.00 12133 4850 303.33 121.25 2856%  Max 28.00% 1
18 ICABT-51465;A6 0.0873 40.00 20882 8508 522.05 212.70 28.95% 26.00% 1
18 ICABT-51465;A7 0.1045 40.00 17768 7270 444.20 181.75 29.04% Mean ~.24.00% *
18 ICABT-51465;A8 0.1145 40.00 13896 6415 347.40 160.38 31.58% 27.97% 522.00%
S
5 20.00%
0.0000 0.0200 0.0400 ooe0 0.0800 0.1000 0.1200 0.1400
Standard ID
o Thorium-230
a Th-230_00016
K‘) Container#: 51465
~ Cert #: 92523 Ref. date 11/29/2012
8 Activity 2374.5 dpm/mL
N
o

SOP: ST-RD-0403 current rev Purple_2016_Alpha_IC with Crosstalk_Jan Printed: 1/25/2016



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A3 Repeat 65
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 7:03:54 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 7:43:59 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 14,072 351.800 351.762
sd 0.000 0.006 118.625 2.966 2.966
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 5,178 129.450 129.120
sd 0.000 0.018 71.958 1.799 1.799
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A2 Repeat 66
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 8:07:35 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 8:47:40 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 19,165 479.125 479.087
sd 0.000 0.006 138.438 3.461 3.461
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 6,380 159.500 159.170
sd 0.000 0.018 79.875 1.997 1.997
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A1 Repeat 67
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 10:08:28 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 10:48:33 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 17,900 447.500 447.462
sd 0.000 0.006 133.791 3.345 3.345
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 6,222 155.550 155.220
sd 0.000 0.018 78.880 1.972 1.972
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A8 Repeat 68
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:01:30 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 11:41:35 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 13,896 347.400 347.362
sd 0.000 0.006 117.881 2.947 2.947
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 6,415 160.375 160.045
sd 0.000 0.018 80.094 2.002 2.002
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A7 Repeat 69
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:46:00 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 12:26:05 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 17,768 444.200 444.162
sd 0.000 0.006 133.297 3.332 3.332
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 7,270 181.750 181.420
sd 0.000 0.018 85.264 2.132 2.132
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A6 Repeat 147
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 12:30:56 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 1:11:02 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 20,882 522.050 522.012
sd 0.000 0.006 144.506 3.613 3.613
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 8,508 212.700 212.370
sd 0.000 0.018 92.239 2.306 2.306
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A5 Repeat 71
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 3:14:07 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 3:54:12 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 16,970 424.250 424.212
sd 0.000 0.006 130.269 3.257 3.257
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 7,622 190.550 190.220
sd 0.000 0.018 87.304 2.183 2.183
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICABT-51465;A4 Repeat 72
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 9:03:08 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 9:43:13 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 12,133 303.325 303.287
sd 0.000 0.006 110.150 2.754 2.754
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 4,850 121.250 120.920
sd 0.000 0.018 69.642 1.741 1.741
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Purple 19

Detector
ID
19
19
19
19
19
19
19
19

Mass
0.0093
0.0296
0.0574
0.0818
0.1157
0.1470
0.1871
0.2469

Mass
0.0093
0.0296
0.0574
0.0818
0.1157
0.1470
0.1871
0.2469

Measured
Efficiency
0.4507
0.4344
0.4371
0.4172
0.4006
0.3916
0.3912
0.3775

Efficiency
0.4507
0.4344
0.4371
0.4172
0.4006
0.3916
0.3912
0.3775

SOP: ST-RD-0403 current rev

Count

Date
2/3/2013 19:53
2/3/2013 19:21
2/3/2013 19:14
2/3/2013 19:04
2/3/2013 20:25
2/3/2013 20:18
2/3/2013 20:08
2/3/2013 20:01

Theoretical
Efficiency
0.4504
0.4401
0.4272
0.4171
0.4049
0.3956
0.3864
0.3782

Sample
Wt
0.0093
0.0296
0.0574
0.0818
0.1157
0.1470
0.1871
0.2469

Percent
A
Efficiency
0.06%
-1.30%
2.31%
0.03%
-1.06%
-1.01%
1.24%
-0.20%

Curve is for Gross Beta

Strontium 90
and

Total Strontium

Efficiency

DPM

Count Beta 41558.018 Sr-90 Standard
Time Counts CPM Eff Aliquot

5 93648 18729.600 0.4507 imL

5 90261 18052.200 0.4344 imL

5 90824 18164.800 0.4371 imL

5 86694 17338.800 0.4172 imL

5 83246 16649.200 0.4006 imL

5 81376 16275.200 0.3916 imL

5 81281 16256.200 0.3912 imL

5 78431 15686.200 0.3775 imL

All Points
y = 0.9426x% - 0.5453x + 0.4554
0.4500 o

.
0.4300 \
0.4100

0.3900

0.3700

0.0000

0.3000

0.4600

Beta Efficiency

y = 0.9426x° - 0.5453x + 0.4554
R?=0.961

0.4400

0.4200

0.4000

0.3800

B g
>
e 0.3600
?‘: 0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
g Mass
Standard ID Initial Activity:
Strontium 90 Reference Date:
Sr-90_00004 #6322 Count Date:
Cert# 80573-334 Ref. date 9/172009 Elapsed Time:
Half Life:
Exponential Term:
Corrected Activity:

Purple_2013_Beta_IC.xIs

Decay Activity (Sr/Y-90)

22560 dpm/mL
9/17/2009
2/3/2013
1235.000 days
10409.625 days
0.921055374
20779.00924 dpm/mL
41558.01848 dpm

Printed: 2/17/2015



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B4 Repeat 44
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:04:57 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:10:06 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 225 45.000 44.914
sd 0.000 0.009 15.000 3.000 3.000
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 86,694 17,338.800 17,338.324
sd 0.000 0.022 294.438 58.888 58.888
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B3 Repeat 45
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:14:03 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:19:14 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 222 44.400 44.314
sd 0.000 0.009 14.900 2.980 2.980
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 90,824 18,164.800 18,164.324
sd 0.000 0.022 301.370 60.274 60.274
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B2 Repeat 46
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:21:19 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:26:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 229 45.800 45.714
sd 0.000 0.009 15.133 3.027 3.027
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 90,261 18,052.200 18,051.724
sd 0.000 0.022 300.435 60.087 60.087
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B1 Repeat 47
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 7:53:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 7:58:46 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 218 43.600 43.514
sd 0.000 0.009 14.765 2.953 2.953
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 93,648 18,729.600 18,729.124
sd 0.000 0.022 306.020 61.204 61.204
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B8 Repeat 47
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:01:05 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:06:15 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 168 33.600 33.514
sd 0.000 0.009 12.961 2.592 2.592
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 78,431 15,686.200 15,685.724
sd 0.000 0.022 280.055 56.011 56.011
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B7 Repeat 48
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:08:24 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:13:34 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 175 35.000 34.914
sd 0.000 0.009 13.229 2.646 2.646
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 81,281 16,256.200 16,255.724
sd 0.000 0.022 285.098 57.020 57.020
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B6 Repeat 49
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:18:05 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:23:15 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 204 40.800 40.714
sd 0.000 0.009 14.283 2.857 2.857
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 81,376 16,275.200 16,274.724
sd 0.000 0.022 285.265 57.053 57.053
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-6322;B5 Repeat 50
Carrier No. 0
Batch ID M122627
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/3/2013 8:25:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/3/2013 8:30:46 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 203 40.600 40.514
sd 0.000 0.009 14.248 2.850 2.850
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 83,246 16,649.200 16,648.724
sd 0.000 0.022 288.524 57.705 57.705
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Curve is for Gross Alpha

Detector Sample Count Count Alpha Net Th-230 Standard
ID ID Date Time Counts CPM DPM Efficiency Aliquot Mass
19 ICABT-51465;A1  1/18/2016 11:00 40 18121 453.025 2374.5 0.1908 imL 0.0129
19 ICABT-51465;A2  1/18/2016 10:08 40 19428 485.700 2374.5 0.2045 imL 0.0212
19 ICABT-51465;A3 1/18/2016 8:07 40 14341 358.525 2374.5 0.1510 imL 0.0339
19 ICABT-51465;A4 1/18/2016 7:04 40 12427 310.675 2374.5 0.1308 imL 0.0438
19 ICABT-51465;A6  1/18/2016 15:14 40 21193 529.825 4749.0 0.1116 2mL 0.0873
19 ICABT-51465;A7  1/18/2016 12:31 40 18249 456.225 4749.0 0.0961 2mL 0.1045
19 ICABT-51465;A8  1/18/2016 11:46 40 14057 351.425 4749.0 0.0740 2mL 0.1145
Percent All Points Efficiency y = 7.8936x% - 2.1115x + 0.2232
Measured Theoretical A
Mass Efficiency Efficiency Efficiency 0.2500
0.0129 0.1908 0.1973 -3.29% PS
0.0212 0.2045 0.1820 12.40% 0.2000 \
0.0339 0.1510 0.1607 -6.04% 01500 13 3
0.0438 0.1308 0.1459 -10.30% 5
0.0873 0.1116 0.0990 12.66% o000 | 8 \'_
0.1045 0.0961 0.0887 8.25% i *
0.1145 0.0740 0.0849 -12.86% 0.0500
0.0000 - - -
0.0000 0.0400 0.0800 0.1200 0.1600
Mass
o
S Points Efficiency y = 7.8936x% - 2.1115x + 0.2232
@ 02500 R?=0.9141
Masl_§ Efficiency
0.018» 0.1908 0.2000 <
0,029.‘ 0.2045 >
0.03 0.1510 015001 2 o 3
0,04% 0.1308 S .
00820 01116 01000 155 2. -
0.1045 0.0961 0.0500
0.1145 0.0740
0.0000
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
All Points Crosstalk y = -3.3087x° + 0.9388x + 0.226
Detector Sample Count Alpha Beta Alpha CPM Beta CPM % ainto B R%2=0.9062
ID ID Mass Time Counts Counts 32.00%
19 ICABT-51465;A1 0.0129 40.00 18121 5748 453.03 143.70 24.08% Min
19 ICABT-51465;A2 0.0212 40.00 19428 5991 485.70 149.78 2357%  23.57% 30.00% g
19 ICABT-51465;A3 0.0339 40.00 14341 4882 358.53 122.05 25.40% 28.00% .
19 ICABT-51465;A4 0.0438 40.00 12427 4592 310.68 114.80 26.98% Max 26.00% &
19 ICABT-51465;A6 0.0873 40.00 21193 8236 529.83 205.90 27.99%
19 ICABT-51465;A7 0.1045 40.00 18249 7102 456.23 177.55 28.01% Mean o 24.00% -
19 ICABT-51465;A8 0.1145 40.00 14057 5945 351.43 148.63 29.72% 26.54% E 22.00%
S
& 2000% - - - - - -
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400
Mass
Standard ID
o Thorium-230
a Th-230_00016
K‘) Container#: 51465
~ Cert #: 92523 Ref. date 11/29/2012
8 Activity 2374.5 dpm/mL
N
o

SOP: ST-RD-0403 current rev Purple_2016_Alpha_IC with Crosstalk_Jan Printed: 1/25/2016



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A4 Repeat 65
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 7:04:02 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 7:44:07 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 12,427 310.675 310.628
sd 0.000 0.007 111.476 2.787 2.787
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 4,592 114.800 114.348
sd 0.000 0.021 67.764 1.694 1.694
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A3 Repeat 66
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 8:07:43 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 8:47:48 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 14,341 358.525 358.478
sd 0.000 0.007 119.754 2.994 2.994
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 4,882 122.050 121.598
sd 0.000 0.021 69.871 1.747 1.747
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Page 248 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A2 Repeat 67
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 10:08:36 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 10:48:41 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 19,428 485.700 485.653
sd 0.000 0.007 139.384 3.485 3.485
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 5,991 149.775 149.323
sd 0.000 0.021 77.402 1.935 1.935
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A1 Repeat 68
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:00:30 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 11:40:36 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 18,121 453.025 452.978
sd 0.000 0.007 134.614 3.365 3.365
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 5,748 143.700 143.248
sd 0.000 0.021 75.816 1.895 1.896
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A8 Repeat 69
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 11:46:09 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 12:26:14 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 14,057 351.425 351.378
sd 0.000 0.007 118.562 2.964 2.964
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 5,945 148.625 148.173
sd 0.000 0.021 77.104 1.928 1.928
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A7 Repeat 70
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 12:31:04 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 1:11:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 18,249 456.225 456.178
sd 0.000 0.007 135.089 3.377 3.377
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 7,102 177.550 177.098
sd 0.000 0.021 84.273 2.107 2.107
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A6 Repeat 148
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 3:14:10 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 3:54:16 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 21,193 529.825 529.778
sd 0.000 0.007 145.578 3.639 3.639
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 8,236 205.900 205.448
sd 0.000 0.021 90.752 2.269 2.269
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICABT-51465;A5 Repeat 72
Carrier No. 0
Batch ID m153000
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/18/2016 9:03:11 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 9:43:17 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 40.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 17,239 430.975 430.928
sd 0.000 0.007 131.297 3.282 3.282
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 7,185 179.625 179.173
sd 0.000 0.021 84.764 2.119 2.119
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration 2019

Red 0
Detector Std # Mass [CountTime| Sample Time |Alpha Counts CPM Sep Time Ingrowth [ Recovery | Adj CPM DPM Efficiency
1 ICRa6-1063071;Ra2 0.0063 15.00 7/9/2019 16:28 46425 3095.0000 |2/13/2017 13:30( 4.0000 0.4487 |[1724.3493( 7534.6 0.2289
1 ICRa6-1063071;Ra3 0.0146 15.00 7/9/2019 19:02 67740 4516.0000 |2/13/2017 13:30( 4.0000 0.6933 [1628.5376| 7534.6 0.2161
1 ICRa6-1063071;Rad 0.0204 15.00 7/9/2019 18:44 71778 4785.2000 |2/13/2017 13:30| 4.0000 0.7265 |1646.6621| 7534.6 0.2185
1 ICRa6-1063071;Ra5 0.0302 15.00 7/9/2019 18:26 83517 5567.8000 |2/13/2017 13:30| 4.0000 0.8604 |1617.7940| 7534.6 0.2147
1 ICRa6-1063071;Rab 0.0493 15.00 7/9/2019 18:08 73397 4893.1333 |2/13/2017 13:30| 4.0000 0.9364 |[1306.4102| 7534.6 0.1734
1 ICRa6-1063071;Ra7 0.0651 15.00 7/9/2019 17:49 70420 4694.6667 |2/13/2017 13:30| 4.0000 0.9274 |[1265.6135| 7534.6 0.1680
1 ICRa6-1063071;Ra8 0.0990 15.00 7/9/2019 17:30 64666 4311.0667 |2/13/2017 13:30( 4.0000 0.9402 [1146.3530| 7534.6 0.1521
D Ra-226 Effici y = 5.5085x% - 1.4624x + 0.2413
Q a- icirency R? = 0.9449
N
o
©  0.2500
=3
IS 0.2300
H
00
0.2100
0.1900
0.1700
0.1500
> 0.1300
o
5
5 0.1100
i 0.0900
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
Reagent ID:Ra-226_00022 Reagent ID:Ba Carrier_00026
Container #:986404 Container #: 1015438
Final Conc.: 7534.60740 dpm/mL Cert.#: 161027
Addgld: imL
=
N
N
o
N
o

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra8 Repeat 2
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 4:46:29 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 5:01:53 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 64,599 4,306.600 4,306.600
sd 0.000 0.000 254.163 16.944 16.944
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 97,468 6,497.867 6,497.867
sd 0.000 0.000 312.199 20.813 20.813
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra7 Repeat 3
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 5:30:02 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 5:45:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 70,766 4,717.733 4,717.733
sd 0.000 0.000 266.019 17.735 17.735
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,866 6,324.400 6,324.400
sd 0.000 0.000 308.003 20.534 20.534
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra6 Repeat 4
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 5:49:26 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 6:04:53 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 72,905 4,860.333 4,860.333
sd 0.000 0.000 270.009 18.001 18.001
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 96,156 6,410.400 6,410.400
sd 0.000 0.000 310.090 20.673 20.673
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra5 Repeat 5
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 6:08:17 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 6:23:42 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 83,106 5,540.400 5,540.400
sd 0.000 0.000 288.281 19.219 19.219
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,327 6,288.467 6,288.467
sd 0.000 0.000 307.127 20.475 20.475
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra4 Repeat 6
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 6:26:37 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 6:42:02 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 72,587 4,839.133 4,839.133
sd 0.000 0.000 269.420 17.961 17.961
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 82,122 5,474.800 5,474.800
sd 0.000 0.000 286.569 19.105 19.105
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 261 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra3 Repeat 7
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 6:44:29 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 6:59:51 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 67,362 4,490.800 4,490.800
sd 0.000 0.000 259.542 17.303 17.303
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 75,109 5,007.267 5,007.267
sd 0.000 0.000 274.060 18.271 18.271
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICRa6-1063071;Ra2 Repeat 8
Carrier No. 0
Batch ID ra226-ic
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 7:02:14 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 7:17:30 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 46,456 3,097.067 3,097.067
sd 0.000 0.000 215.537 14.369 14.369
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 49,928 3,328.533 3,328.533
sd 0.000 0.000 223.446 14.896 14.896
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration 2019

Red 0
Detector Std # Mass | Count Time| Sample Time Alpha Counts CPM Sep Time Ingrowth [ Recovery [ Adj CPM DPM Efficiency

12 ICRa6-1063071;Ra2 | 0.0063 15.00 7/10/2019 10:04 46251 3083.4000 |2/13/2017 13:30| 4.0000 0.4487 |1717.8864| 7534.6 0.2280
12 ICRa6-1063071;Ra3| 0.0146 15.00 7/10/2019 9:46 66884 4458.9333 |2/13/2017 13:30| 4.0000 0.6933 [1607.9585| 7534.6 0.2134
12 ICRa6-1063071;Ra4 | 0.0204 15.00 7/10/2019 9:26 71187 4745.8000 |2/13/2017 13:30| 4.0000 0.7265 [1633.1039| 7534.6 0.2167
12 ICRa6-1063071;Ra5| 0.0302 15.00 7/9/2019 19:38 83100 5540.0000 |2/13/2017 13:30| 4.0000 0.8604 |[1609.7164| 7534.6 0.2136
12 ICRa6-1063071;Ra6| 0.0493 15.00 7/10/2019 11:32 73114 4874.2667 |2/13/2017 13:30| 4.0000 0.9364 |[1301.3730| 7534.6 0.1727
12 ICRa6-1063071;Ra7 | 0.0651 15.00 7/10/2019 11:15 69426 4628.4000 |2/13/2017 13:30| 4.0000 0.9274 |1247.7490| 7534.6 0.1656
12 ICRa6-1063071;Ra8| 0.0990 15.00 7/10/2019 10:57 64324 4288.2667 |2/13/2017 13:30| 4.0000 0.9402 |[1140.2902| 7534.6 0.1513
(8 . . _ X2
N R®=0.9427
o
NS
= 0.2470
R
b 0.2270

0.2070

0.1870

0.1670

0.1470
> 0.1270
o
&
5 01070
O 0.0870
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Reagent ID:Ra-226_00022
Container #:986404

FinaBConc.: 7534.60740 dpm/mL

Added: 1mL
H

0coce/e

Reagent ID:Ba Carrier_00026
Container #: 1015438
Cert.#: 161027

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra5 Repeat 1
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 7:38:39 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 7:54:05 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 83,100 5,540.000 5,540.000
sd 0.000 0.000 288.271 19.218 19.218
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,193 6,279.533 6,279.533
sd 0.000 0.000 306.909 20.461 20.461
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra4 Repeat 2
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:26:20 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 9:41:43 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 71,187 4,745.800 4,745.800
sd 0.000 0.000 266.809 17.787 17.787
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,436 5,429.067 5,429.067
sd 0.000 0.000 285.370 19.025 19.025
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra3 Repeat 3
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:46:34 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:01:56 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 66,884 4,458.933 4,458.933
sd 0.000 0.000 258.619 17.241 17.241
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 75,141 5,009.400 5,009.400
sd 0.000 0.000 274.119 18.275 18.275
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra2 Repeat 4
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:04:48 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:20:05 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 46,251 3,083.400 3,083.400
sd 0.000 0.000 215.060 14.337 14.337
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 50,421 3,361.400 3,361.400
sd 0.000 0.000 224.546 14.970 14.970
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra8 Repeat 6
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:57:42 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:13:06 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 64,324 4,288.267 4,288.267
sd 0.000 0.000 253.622 16.908 16.908
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 97,206 6,480.400 6,480.400
sd 0.000 0.000 311.779 20.785 20.785
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra7 Repeat 7
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:15:08 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:30:32 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 69,426 4,628.400 4,628.400
sd 0.000 0.000 263.488 17.566 17.566
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,031 6,268.733 6,268.733
sd 0.000 0.000 306.645 20.443 20.443
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICRa6-1063071;Ra6 Repeat 8
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:32:57 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:48:22 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 73,114 4,874.267 4,874.267
sd 0.000 0.000 270.396 18.026 18.026
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 95,834 6,388.933 6,388.933
sd 0.000 0.000 309.571 20.638 20.638
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration 2019

Red 0
Detector Std # Mass [ CountTime| Sample Time Alpha Counts CPM Sep Time Ingrowth [ Recovery [ Adj CPM DPM Efficiency
13 ICRa6-1063071;Ra2| 0.0063 15.00 7/10/2019 10:22 45994 3066.2667 |2/13/2017 13:30| 4.0000 0.4487 |[1708.3408| 7534.6 0.2267
13 ICRa6-1063071;Ra3| 0.0146 15.00 7/10/2019 10:04 67400 4493.3333 | 2/13/2017 13:30| 4.0000 0.6933 [1620.3637| 7534.6 0.2151
13 ICRa6-1063071;Ra4| 0.0204 15.00 7/10/2019 9:46 71661 4777.4000 |2/13/2017 13:30| 4.0000 0.7265 |[1643.9780| 7534.6 0.2182
13 ICRa6-1063071;Ra5| 0.0302 15.00 7/10/2019 9:26 83475 5565.0000 |2/13/2017 13:30| 4.0000 0.8604 |[1616.9805| 7534.6 0.2146
13 ICRa6-1063071;Ra6| 0.0493 15.00 7/9/2019 19:38 74005 4933.6667 |2/13/2017 13:30| 4.0000 0.9364 |[1317.2321| 7534.6 0.1748
13 ICRa6-1063071;Ra7| 0.0651 15.00 7/10/2019 11:33 70601 4706.7333 | 2/13/2017 13:30| 4.0000 0.9274 |[1268.8665| 7534.6 0.1684
13 ICRa6-1063071;Ra8| 0.0990 15.00 7/10/2019 11:15 64373 4291.5333 |2/13/2017 13:30| 4.0000 0.9402 [1141.1589| 7534.6 0.1515
o
a .. y = 4.4162x° - 1.3346x + 0.2385
\l
N
=} 0.2470
a
5 0.2270
0.2070
0.1870
0.1670
0.1470
> 0.1270
&
S 0.1070
d 00870
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

Reagent ID:Ra-226_00022
Container #:986404

Final Conc.: 7534.60740 dpm/mL

Ag@ed: 1mL

0coe/ct

SOP: ST-RD-0403 current rev

Reagent ID:Ba Carrier_00026
Container #: 1015438
Cert.#: 161027




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra6 Repeat 1
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 7:38:44 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 7:54:11 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 74,005 4,933.667 4,933.667
sd 0.000 0.000 272.039 18.136 18.136
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 95,237 6,349.133 6,349.133
sd 0.000 0.000 308.605 20.574 20.574
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra5 Repeat 2
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:26:29 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 9:41:54 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 83,475 5,565.000 5,565.000
sd 0.000 0.000 288.920 19.261 19.261
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,394 6,292.933 6,292.933
sd 0.000 0.000 307.236 20.482 20.482
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra4 Repeat 3
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:46:41 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:02:04 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 71,661 4,777.400 4,777.400
sd 0.000 0.000 267.696 17.846 17.846
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 80,985 5,399.000 5,399.000
sd 0.000 0.000 284.579 18.972 18.972
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra3 Repeat 4
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:04:55 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:20:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 67,400 4,493.333 4,493.333
sd 0.000 0.000 259.615 17.308 17.308
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,481 4,965.400 4,965.400
sd 0.000 0.000 272.912 18.194 18.194
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra2 Repeat 5
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:22:45 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:38:01 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 45,994 3,066.267 3,066.267
sd 0.000 0.000 214.462 14.297 14.297
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 49,259 3,283.933 3,283.933
sd 0.000 0.000 221.944 14.796 14.796
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra8 Repeat 7
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:15:15 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:30:41 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 64,373 4,291.533 4,291.533
sd 0.000 0.000 253.718 16.915 16.915
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 97,501 6,500.067 6,500.067
sd 0.000 0.000 312.252 20.817 20.817
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 278 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICRa6-1063071;Ra7 Repeat 8
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:33:02 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:48:27 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 70,601 4,706.733 4,706.733
sd 0.000 0.000 265.708 17.714 17.714
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,264 6,284.267 6,284.267
sd 0.000 0.000 307.024 20.468 20.468
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration 2019

Red 0
Detector Std # Mass | Count Time| Sample Time Alpha Counts CPM Sep Time Ingrowth [ Recovery [ Adj CPM DPM Efficiency

14 ICRa6-1063071;Ra2| 0.0063 15.00 7/10/2019 10:58 46314 3087.6000 |2/13/2017 13:30| 4.0000 0.4487 |[1720.2264| 7534.6 0.2283
14 ICRa6-1063071;Ra3| 0.0146 15.00 7/10/2019 10:22 67396 4493.0667 |2/13/2017 13:30| 4.0000 0.6933 [1620.2675| 7534.6 0.2150
14 ICRa6-1063071;Ra4| 0.0204 15.00 7/10/2019 10:05 72031 4802.0667 |2/13/2017 13:30| 4.0000 0.7265 |[1652.4662| 7534.6 0.2193
14 ICRa6-1063071;Ra5| 0.0302 15.00 7/10/2019 9:46 83258 5550.5333 | 2/13/2017 13:30| 4.0000 0.8604 |[1612.7770| 7534.6 0.2140
14 ICRa6-1063071;Ra6| 0.0493 15.00 7/10/2019 9:26 73296 4886.4000 |2/13/2017 13:30| 4.0000 0.9364 |[1304.6125| 7534.6 0.1731
14 ICRa6-1063071;Ra7| 0.0651 15.00 7/9/2019 19:38 70580 4705.3333 |2/13/2017 13:30| 4.0000 0.9274 [1268.4891| 7534.6 0.1684
14 ICRa6-1063071;Ra8| 0.0990 15.00 7/10/2019 11:33 64569 4304.6000 |2/13/2017 13:30| 4.0000 0.9402 [1144.6334| 7534.6 0.1519
Y 2
o .. y = 5.3066x" - 1.4364x + 0.2405
o Ra-226 Efficiency R = 0.9425
0
o
= 0.2470
R
b 0.2270

0.2070

0.1870

0.1670

0.1470
> 0.1270
o
%
5 0.1070
O 0.0870

0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

Reagent ID:Ra-226_00022
Container #:986404

FinaBConc.: 7534.60740 dpm/mL

Added: 1mL
H

0coce/e

Reagent ID:Ba Carrier_00026
Container #: 1015438
Cert.#: 161027

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra7 Repeat 1
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 7:38:48 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 7:54:14 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 70,580 4,705.333 4,705.333
sd 0.000 0.000 265.669 17.711 17.711
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,421 6,294.733 6,294.733
sd 0.000 0.000 307.280 20.485 20.485
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra6 Repeat 2
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:26:42 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 9:42:07 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 73,296 4,886.400 4,886.400
sd 0.000 0.000 270.732 18.049 18.049
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 95,113 6,340.867 6,340.867
sd 0.000 0.000 308.404 20.560 20.560
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra5 Repeat 3
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:46:48 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:02:16 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 83,258 5,550.533 5,550.533
sd 0.000 0.000 288.545 19.236 19.236
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,109 6,273.933 6,273.933
sd 0.000 0.000 306.772 20.451 20.451
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra4 Repeat 4
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:05:04 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:20:29 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 72,031 4,802.067 4,802.067
sd 0.000 0.000 268.386 17.892 17.892
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 80,583 5,372.200 5,372.200
sd 0.000 0.000 283.871 18.925 18.925
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra3 Repeat 5
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:22:54 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:38:16 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 67,396 4,493.067 4,493.067
sd 0.000 0.000 259.607 17.307 17.307
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,575 4,971.667 4,971.667
sd 0.000 0.000 273.084 18.206 18.206
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra2 Repeat 6
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:58:00 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:13:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 46,314 3,087.600 3,087.600
sd 0.000 0.000 215.207 14.347 14.347
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 49,505 3,300.333 3,300.333
sd 0.000 0.000 222.497 14.833 14.833
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICRa6-1063071;Ra8 Repeat 8
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:33:08 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:48:32 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 64,569 4,304.600 4,304.600
sd 0.000 0.000 254.104 16.940 16.940
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 96,721 6,448.067 6,448.067
sd 0.000 0.000 311.000 20.733 20.733
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration 2019

Red 0
Detector Std # Mass | Count Time| Sample Time Alpha Counts CPM Sep Time Ingrowth [ Recovery [ Adj CPM DPM Efficiency
15 ICRa6-1063071;Ra2| 0.0063 15.00 7/10/2019 11:15 46167 3077.8000 |2/13/2017 13:30| 4.0000 0.4487 |1714.7664| 7534.6 0.2276
15 ICRa6-1063071;Ra3| 0.0146 15.00 7/10/2019 10:58 67095 4473.0000 |2/13/2017 13:30| 4.0000 0.6933 |[1613.0312| 7534.6 0.2141
15 ICRa6-1063071;Ra4| 0.0204 15.00 7/10/2019 10:23 71626 4775.0667 |2/13/2017 13:30| 4.0000 0.7265 |1643.1750| 7534.6 0.2181
15 ICRa6-1063071;Ra5| 0.0302 15.00 7/10/2019 10:05 82828 5521.8667 |2/13/2017 13:30| 4.0000 0.8604 |1604.4475| 7534.6 0.2129
15 ICRa6-1063071;Ra6| 0.0493 15.00 7/10/2019 9:46 73153 4876.8667 |2/13/2017 13:30| 4.0000 0.9364 |[1302.0672| 7534.6 0.1728
15 ICRa6-1063071;Ra7| 0.0651 15.00 7/10/2019 9:26 69626 4641.7333 |2/13/2017 13:30| 4.0000 0.9274 |1251.3434| 7534.6 0.1661
15 ICRa6-1063071;Ra8| 0.0990 15.00 7/9/2019 19:38 64832 4322.1333 |2/13/2017 13:30| 4.0000 0.9402 |[1149.2957| 7534.6 0.1525
A
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Reagent ID:Ra-226_00022
Container #:986404

FinaBConc.: 7534.60740 dpm/mL

Added: 1mL
H

0coce/e

Reagent ID:Ba Carrier_00026
Container #: 1015438
Cert.#: 161027

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra8 Repeat 1
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 7:38:52 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 7:54:16 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 64,832 4,322.133 4,322.133
sd 0.000 0.000 254.621 16.975 16.975
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 96,799 6,453.267 6,453.267
sd 0.000 0.000 311.125 20.742 20.742
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra7 Repeat 2
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:26:56 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 9:42:20 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 69,626 4,641.733 4,641.733
sd 0.000 0.000 263.867 17.591 17.591
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,280 6,285.333 6,285.333
sd 0.000 0.000 307.050 20.470 20.470
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra6 Repeat 3
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:46:56 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:02:21 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 73,153 4,876.867 4,876.867
sd 0.000 0.000 270.468 18.031 18.031
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 95,348 6,356.533 6,356.533
sd 0.000 0.000 308.785 20.586 20.586
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra5 Repeat 4
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:05:09 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:20:37 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 82,828 5,521.867 5,521.867
sd 0.000 0.000 287.799 19.187 19.187
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 93,683 6,245.533 6,245.533
sd 0.000 0.000 306.077 20.405 20.405
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra4 Repeat 5
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:23:02 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:38:25 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 71,626 4,775.067 4,775.067
sd 0.000 0.000 267.630 17.842 17.842
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 80,893 5,392.867 5,392.867
sd 0.000 0.000 284.417 18.961 18.961
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra3 Repeat 6
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:58:07 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:13:29 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 67,095 4,473.000 4,473.000
sd 0.000 0.000 259.027 17.268 17.268
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,690 4,979.333 4,979.333
sd 0.000 0.000 273.295 18.220 18.220
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 294 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICRa6-1063071;Ra2 Repeat 7
Carrier No. 0
Batch ID Ra226 IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:15:26 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:30:41 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 46,167 3,077.800 3,077.800
sd 0.000 0.000 214.865 14.324 14.324
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 49,953 3,330.200 3,330.200
sd 0.000 0.000 223.502 14.900 14.900
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration 2019

Red 0
Detector Std # Mass | Count Time| Sample Time Alpha Counts CPM Sep Time Ingrowth [ Recovery [ Adj CPM DPM Efficiency

20 ICRa6-1063071;Ra2| 0.0063 15.00 7/9/2019 13:42 45428 3028.5333 |2/13/2017 13:30| 4.0000 0.4487 |[1687.3180| 7534.6 0.2239
20 ICRa6-1063071;Ra3| 0.0146 15.00 7/9/2019 13:22 66412 4427.4667 |2/13/2017 13:30| 4.0000 0.6933 [1596.6112| 7534.6 0.2119
20 ICRa6-1063071;Ra4| 0.0204 15.00 7/9/2019 13:01 69570 4638.0000 |2/13/2017 13:30| 4.0000 0.7265 [1596.0083| 7534.6 0.2118
20 ICRa6-1063071;Ra5| 0.0302 15.00 7/9/2019 12:41 81960 5464.0000 |2/13/2017 13:30| 4.0000 0.8604 |[1587.6337| 7534.6 0.2107
20 ICRa6-1063071;Ra6| 0.0493 15.00 7/9/2019 15:07 71906 4793.7333 |2/13/2017 13:30| 4.0000 0.9364 |[1279.8716| 7534.6 0.1699
20 ICRa6-1063071;Ra7| 0.0651 15.00 7/9/2019 14:49 68063 4537.5333 |2/13/2017 13:30| 4.0000 0.9274 [1223.2526| 7534.6 0.1624
20 ICRa6-1063071;Ra8| 0.0990 15.00 7/9/2019 14:30 63214 4214.2667 |2/13/2017 13:30| 4.0000 0.9402 [1120.6129| 7534.6 0.1487
>
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Reagent ID:Ra-226_00022
Container #:986404

FinaBConc.: 7534.60740 dpm/mL

Added: 1mL
H

0coce/e

Reagent ID:Ba Carrier_00026
Container #: 1015438

Cert.#: 161027

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra5 Repeat 1
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 12:41:50 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 12:57:15 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 81,960 5,464.000 5,464.000
sd 0.000 0.000 286.287 19.086 19.086
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 94,987 6,332.467 6,332.467
sd 0.000 0.000 308.200 20.547 20.547
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra4 Repeat 2
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 1:01:38 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 1:17:00 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 69,570 4,638.000 4,638.000
sd 0.000 0.000 263.761 17.584 17.584
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 80,629 5,375.267 5,375.267
sd 0.000 0.000 283.952 18.930 18.930
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra3 Repeat 3
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 1:22:50 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 1:38:13 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 66,412 4,427.467 4,427.467
sd 0.000 0.000 257.705 17.180 17.180
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 75,974 5,064.933 5,064.933
sd 0.000 0.000 275.634 18.376 18.376
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra2 Repeat 4
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 1:42:26 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 1:57:41 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 45,428 3,028.533 3,028.533
sd 0.000 0.000 213.138 14.209 14.209
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 50,518 3,367.867 3,367.867
sd 0.000 0.000 224.762 14.984 14.984
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra8 Repeat 6
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 2:30:10 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 2:45:33 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 63,214 4,214.267 4,214.267
sd 0.000 0.000 251.424 16.762 16.762
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 98,200 6,546.667 6,546.667
sd 0.000 0.000 313.369 20.891 20.891
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra7 Repeat 7
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 2:49:11 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 3:04:34 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 68,063 4,537.533 4,537.533
sd 0.000 0.000 260.889 17.393 17.393
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 95,033 6,335.533 6,335.533
sd 0.000 0.000 308.274 20.552 20.552
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICRa6-1063071;Ra6 Repeat 8
Carrier No. 0
Batch ID Ra226_IC
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/9/2019 3:07:45 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/9/2019 3:23:11 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 mins Background Count Time .00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.000 71,906 4,793.733 4,793.733
sd 0.000 0.000 268.153 17.877 17.877
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 96,587 6,439.133 6,439.133
sd 0.000 0.000 310.784 20.719 20.719
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Calibration
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ICV is for Gross Alpha

Protean Alpha ICV - 2015

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
4 102.72% 103.14% 102.64% 102.83%
Standard ID
Thorium-230
Th-230_00019 #181198
Cert # 92776 Ref. date 08/08/2013
Activity 5.0185 pCi/mL
Prep Batch: M153007
Low Mass Medium Mass High Mass
0.161g 0.0552g 0.0777g
Detector Activity (pCi/mL) Activity (pCi/mL) | Activity (pCi/mL)
4 5.155 5.176 5.151

SOP: ST-RD-0403 current rev Protean 2015 Alpha ICV Nov2
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ICV is for Gross Beta
Strontium 90

Total Strontium

and

Protean Beta ICV - 2013

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery| Recovery | Recovery

4 98.80% 96.95% 99.80% | 98.52%

Standard ID

Strontium 90

Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Initial Activity: 2238.7 dpm

Reference Date: 11/29/2012

Current Date: 3/28/2013

Elapsed Time:

Half Life:

Exponential Term:
Corrected Activity:
Decay Activity (Sr/Y-90) 4442.061857 dpm

119.000 days
10409.625 days

0.992107441
2221.030929 dpm

SOP: ST-RD-0403 current rev

Protean_2013 Beta ICV.xls
Page 306 of 418

Beta
Activity

2000.929 pCi

(or date at which you wish to determine activity)

2000.929 pCi
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Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICVABT-51512;Beta 3 Repeat 6
BatchID 122640
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/28/2013 11:39 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 1 0.200 0.170
sd 0.000 0.005 1.000 0.200 0.200
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 8,434 1,686.800 1,686.422
sd 0.000 0.019 91.837 18.367 18.367
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 307 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICVABT-51512;Beta 2 Repeat 7
BatchID 122640
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/28/2013 12:32 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 0 0.000 -0.030
sd 0.000 0.005 0.000 0.000 0.110
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 8,558 1,711.600 1,711.222
sd 0.000 0.019 92.509 18.502 18.502
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 202.0f 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICVABT-51512;Beta 1 Repeat 8
BatchID 122640
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 3/28/2013 12:46 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.030 1 0.200 0.170
sd 0.000 0.005 1.000 0.200 0.200
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.378 9,270 1,854.000 1,853.622
sd 0.000 0.019 96.281 19.256 19.256
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 200 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICVABT-181198; A2 Repeat 104
BatchID m153007
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 12/3/2015 12:56 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 12,572 419.067 418.990
sd 0.000 0.009 112.125 3.737 3.738
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 4,607 153.567 153.173
sd 0.000 0.020 67.875 2.262 2.263
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 210.af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICVABT-181198; Al Repeat 24
BatchID m153007
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 12/3/2015 14:38 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 6,835 227.833 227.756
sd 0.000 0.009 82.674 2.756 2.756
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 3,004 100.133 99.739
sd 0.000 0.020 54.809 1.827 1.827
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 211 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




Low Level Alpha/Beta Count Results

Sample Activity Report
Protean 4-7 - A Address: 4
Sample ID ICVABT-181198; A3 Repeat 107
BatchID m153007
Count Routine  Gross Alpha Beta Detector Volts  1,515.0

Sample Qty 0.000 sd 0.000
Residual Wt 0.000 mg sd 0.000 mg
Count Date 12/3/2015 15:12 Collection Date 1 Half Life 0.00 days
Collection Date 2 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time  1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Net
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.077 8,460 282.000 281.923
sd 0.000 0.009 91.978 3.066 3.066
Alpha to Beta 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.394 3,522 117.400 117.006
sd 0.000 0.020 59.346 1.978 1.978
Net Activity LLD Net Concentration * MDC Limits % of
dpm dpm Limits
Alpha 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 + 0.000 0.000 1.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Methaod - Tbh=Ts<10
Error = 0.00 x sd
Rage 212 af 418 05/12/2020
Protean Instrument Corporatio Alpha/Beta Counter Report 1.3




ICV is for Gross Beta
Strontium 90

Total Strontium

and

Purple Beta ICV 2013

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery| Recovery | Recovery

0 97.22% 100.50% 100.16% | 99.29%

Standard ID

Strontium 90

Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Initial Activity: 2238.7 dpm

Reference Date: 11/29/2012

Count Date: 2/4/2013

Elapsed Time: 67.000 days

Half Life: 10409.625 days

Exponential Term: 0.995548598
Corrected Activity: 2228.734647 dpm
Decay Activity (Sr/Y-90) 4457.469295 dpm

SOP: ST-RD-0403 current rev

2007.869 pCi

Purple_2013_Beta ICV.xls
Page 313 of 418

Beta
Activity

2007.869 pCi

(or date at which you wish to determine activity)

Printed 12/1/2012

05/12/2020



Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICVABT-51512;Beta 1 Repeat 19
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 10:27:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 10:32:38 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 107 21.400 21.313
sd 0.000 0.009 10.344 2.069 2.069
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 9,402 1,880.400 1,879.995
sd 0.000 0.020 96.964 19.393 19.393
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICVABT-51512;Beta 3 Repeat 43
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 11:10:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 11:15:40 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 104 20.800 20.713
sd 0.000 0.009 10.198 2.040 2.040
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 8,700 1,740.000 1,739.595
sd 0.000 0.020 93.274 18.655 18.655
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICVABT-51512;Beta 2 Repeat 26
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 11:19:39 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 11:24:41 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.087 90 18.000 17.913
sd 0.000 0.009 9.487 1.897 1.897
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.405 9,154 1,830.800 1,830.395
sd 0.000 0.020 95.677 19.135 19.135
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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ICV is for Gross Alpha

Purple Alpha ICV 2016

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
0 96.20% 96.68% 95.70% 102.24%
Standard ID
Thorium-230
Th-230_00019
Container#: 181198
Ref. date 08/08/2013
Activity: 5.0185 pCi/mL
Prep Batch: M163021
Date counted: 1/17/16
Low Mass Medium Mass High Mass
0.161g 0.0552g 0.0777g
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
0 5.22E+00 5.19E+00 5.24E+00

SOP: ST-RD-0403 current rev

Purple_2016_Alpha_ICV_Jan
Page 317 of 418

Printed: 1/25/2016

05/12/2020



Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICVABT-181198;A1 Repeat 1
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/17/2016 5:23:51 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/17/2016 5:53:56 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 13,346 444.867 444,722
sd 0.000 0.012 115.525 3.851 3.851
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 4,118 137.267 136.758
sd 0.000 0.023 64.172 2.139 2.139
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICVABT-181198;A3 Repeat 7
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/17/2016 10:54:54 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/17/2016 11:24:57 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 7,446 248.200 248.055
sd 0.000 0.012 86.290 2.876 2.876
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 2,702 90.067 89.558
sd 0.000 0.023 51.981 1.733 1.733
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3 - A Addr: 0
Sample ID ICVABT-181198;A2 Repeat 8
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/17/2016 11:37:46 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/18/2016 12:07:49 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.145 9,026 300.867 300.722
sd 0.000 0.012 95.005 3.167 3.167
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.509 3,022 100.733 100.224
sd 0.000 0.023 54.973 1.832 1.833
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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ICV is for Gross Beta
Strontium 90

Total Strontium

and

Purple Beta ICV 2013

Beta
Activity

2007.869 pCi

(or date at which you wish to determine activity)

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery| Recovery | Recovery

16 97.67% 100.06% 98.26% | 98.66%

Standard ID

Strontium 90

Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Initial Activity: 2238.7 dpm

Reference Date: 11/29/2012

Current Date: 2/4/2013

Elapsed Time: 67.000 days

Half Life: 10409.625 days

Exponential Term:
Corrected Activity:
Decay Activity (Sr/Y-90) 4457.469295 dpm

0.995548508
2228.734647 dpm

SOP: ST-RD-0403 current rev

Purple_2013_Beta ICV.xls
Page 321 of 418

2007.869 pCi

Printed 12/1/2012
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICVABT-51512;Beta 1 Repeat 11
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 8:45:31 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 8:50:33 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 21 4.200 4.030
sd 0.000 0.013 4.583 0.917 0.917
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 9,346 1,869.200 1,868.803
sd 0.000 0.020 96.675 19.335 19.335
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICVABT-51512;Beta 3 Repeat 35
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 9:41:48 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 9:46:50 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 12 2.400 2.230
sd 0.000 0.013 3.464 0.693 0.693
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 8,452 1,690.400 1,690.003
sd 0.000 0.020 91.935 18.387 18.387
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICVABT-51512;Beta 2 Repeat 18
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 9:47:37 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 9:52:39 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.170 10 2.000 1.830
sd 0.000 0.013 3.162 0.632 0.633
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.397 9,024 1,804.800 1,804.403
sd 0.000 0.020 94.995 18.999 18.999
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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ICV is for Gross Alpha

Purple Alpha ICV 2016

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
16 95.32% 94.46% 95.10% 102.24%
Standard ID
Thorium-230
Th-230_00019
Container#: 181198
Ref. date 08/08/2013
Activity: 5.0185 pCi/mL
Prep Batch: M163021
Date counted: 1/19/16
Low Mass Medium Mass High Mass
0.161g 0.0552g 0.0777¢g
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
16 5.27E+00 5.31E+00 5.28E+00

SOP: ST-RD-0403 current rev

Purple_2016_Alpha_ICV_Jan.xls
Page 325 of 418

Printed: 5/16/2016
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICVABT-181198;A1 Repeat 17
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 9:38:57 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 10:09:02 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 13,397 446.567 446.522
sd 0.000 0.007 115.745 3.858 3.858
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 4,223 140.767 140.364
sd 0.000 0.020 64.985 2.166 2.166
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICVABT-181198;A3 Repeat 23
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/20/2016 12:42:15 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/20/2016 1:12:18 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 7,426 247.533 247.488
sd 0.000 0.007 86.174 2.872 2.872
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 2,796 93.200 92.797
sd 0.000 0.020 52.877 1.763 1.763
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - A Addr: 16
Sample ID ICVABT-181198;A2 Repeat 24
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/20/2016 1:28:36 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/20/2016 1:58:40 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.045 9,167 305.567 305.522
sd 0.000 0.007 95.744 3.191 3.191
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.403 3,121 104.033 103.630
sd 0.000 0.020 55.866 1.862 1.862
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Purple Beta ICV 2013

(or date at which you wish to determine activity)

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery | Recovery

17 96.89% 95.77% 98.07% | 96.91%

Standard ID

Strontium 90

Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Initial Activity: 2238.7 dpm

Reference Date: 11/29/2012

Count Date: 12/22/2015

Elapsed Time: 1118.000 days

Half Life: 10409.625 days

Exponential Term:
Corrected Activity:

Decay Activity (Sr/Y-90)

0.928259061

2078.093559 dpm
4156.187118 dpm

Page 329 of 418

1872.156 pCi

Beta
Activity

12/22/2015

1872.1564 pCi
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICVABT-51512; B1 Repeat 10
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 3:29:34 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 3:34:38 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 446 89.200 89.200
sd 0.000 0.000 21.119 4.224 4.224
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 8,239 1,647.800 1,647.346
sd 0.000 0.021 90.769 18.154 18.154
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICVABT-51512; B2 Repeat 11
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 4:45:01 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 4:50:02 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 390 78.000 78.000
sd 0.000 0.000 19.748 3.950 3.950
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 7,687 1,537.400 1,536.946
sd 0.000 0.021 87.676 17.535 17.535
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICVABT-51512;B3 Repeat 27
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 12/22/2015 5:21:27 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 12/22/2015 5:26:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.000 361 72.200 72.200
sd 0.000 0.000 19.000 3.800 3.800
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.454 7,504 1,500.800 1,500.346
sd 0.000 0.021 86.626 17.325 17.325
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Purple Alpha ICV 2016

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
17 96.31% 97.86% 96.31% 102.24%
Standard ID
Thorium-230
Th-230_00019
Container#: 181198
Ref. date 08/08/2013
Activity: 5.0185 pCi/mL
Prep Batch: M163021
Date counted: 1/19/16
Low Mass Medium Mass High Mass
0.161g 0.0552g 0.0777¢g
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
17 5.21E+00 5.13E+00 5.21E+00

SOP: ST-RD-0403 current rev

Purple_2016_Alpha_ICV_Jan.xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICVABT-181198;A2 Repeat 17
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 9:39:02 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 10:09:06 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 9,221 307.367 307.260
sd 0.000 0.010 96.026 3.201 3.201
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 2,729 90.967 90.684
sd 0.000 0.017 52.240 1.741 1.741
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICVABT-181198;A1 Repeat 18
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 11:09:28 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 11:39:32 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 13,550 451.667 451.560
sd 0.000 0.010 116.404 3.880 3.880
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 3,709 123.633 123.350
sd 0.000 0.017 60.902 2.030 2.030
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 -B Addr: 17
Sample ID ICVABT-181198;A3 Repeat 24
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/20/2016 1:28:39 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/20/2016 1:58:42 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.107 7,680 256.000 255.893
sd 0.000 0.010 87.636 2.921 2.921
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.283 2,428 80.933 80.650
sd 0.000 0.017 49.275 1.642 1.643
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Beta
Strontium 90

Total Strontium

and

Purple Beta ICV 2013

Beta
Activity

2007.869 pCi

(or date at which you wish to determine activity)

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery| Recovery | Recovery

18 99.11% 97.62% 97.91% | 98.21%

Standard ID

Strontium 90

Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Initial Activity: 2238.7 dpm

Reference Date: 11/29/2012

Current Date: 2/4/2013

Elapsed Time: 67.000 days

Half Life: 10409.625 days

Exponential Term:
Corrected Activity:
Decay Activity (Sr/Y-90) 4457.469295 dpm

0.995548508
2228.734647 dpm

SOP: ST-RD-0403 current rev

Purple_2013_Beta ICV.xls
Page 337 of 418

2007.869 pCi

Printed 12/1/2012

05/12/2020



Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICVABT-51512;Beta 3 Repeat 29
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 8:45:40 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 8:50:43 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 9 1.800 1.678
sd 0.000 0.011 3.000 0.600 0.600
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 8,412 1,682.400 1,681.942
sd 0.000 0.021 91.717 18.343 18.343
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICVABT-51512;Beta 2 Repeat 12
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 8:54:49 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 8:59:52 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 6 1.200 1.078
sd 0.000 0.011 2.449 0.490 0.490
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 8,774 1,754.800 1,754.342
sd 0.000 0.021 93.670 18.734 18.734
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICVABT-51512;Beta 1 Repeat 13
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 9:00:37 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 9:05:39 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.122 10 2.000 1.878
sd 0.000 0.011 3.162 0.632 0.633
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.458 9,428 1,885.600 1,885.142
sd 0.000 0.021 97.098 19.420 19.420
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Purple Alpha ICV 2016

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
18 95.66% 95.96% 96.36% 102.24%
Standard ID
Thorium-230
Th-230_00019
Container#: 181198
Ref. date 08/08/2013
Activity: 5.0185 pCi/mL
Prep Batch: M163021
Date counted: 1/19/16
Low Mass Medium Mass High Mass
0.161g 0.0552g 0.0777¢g
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
18 5.25E+00 5.23E+00 5.21E+00

SOP: ST-RD-0403 current rev

Purple_2016_Alpha_ICV_Jan.xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICVABT-181198;A3 Repeat 17
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 9:39:06 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 10:09:10 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 7,233 241.100 241.062
sd 0.000 0.006 85.047 2.835 2.835
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 3,022 100.733 100.403
sd 0.000 0.018 54.973 1.832 1.833
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICVABT-181198;A2 Repeat 18
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 11:09:32 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 11:39:35 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 8,906 296.867 296.829
sd 0.000 0.006 94.372 3.146 3.146
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 3,332 111.067 110.737
sd 0.000 0.018 57.723 1.924 1.924
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - C Addr: 18
Sample ID ICVABT-181198;A1 Repeat 19
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 12:08:03 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 12:38:08 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.038 13,187 439.567 439.529
sd 0.000 0.006 114.835 3.828 3.828
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.330 4,404 146.800 146.470
sd 0.000 0.018 66.363 2.212 2.212
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Beta
Strontium 90

Total Strontium

and

Purple Beta ICV 2013

Beta
Activity

2007.869 pCi

(or date at which you wish to determine activity)

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery| Recovery | Recovery

19 98.16% 97.37% 99.31% | 98.28%

Standard ID

Strontium 90

Sr-90_00018 #51512

Cert# 92352 Ref. date 11/29/12

Initial Activity: 2238.7 dpm

Reference Date: 11/29/2012

Current Date: 2/4/2013

Elapsed Time: 67.000 days

Half Life: 10409.625 days

Exponential Term:
Corrected Activity:
Decay Activity (Sr/Y-90) 4457.469295 dpm

0.995548508
2228.734647 dpm

SOP: ST-RD-0403 current rev

Purple_2013_Beta ICV.xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICVABT-51512;Beta 3 Repeat 30
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 8:54:54 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 8:59:55 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 19 3.800 3.714
sd 0.000 0.009 4.359 0.872 0.872
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 8,579 1,715.800 1,715.324
sd 0.000 0.022 92.623 18.525 18.525
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICVABT-51512;Beta 2 Repeat 13
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 9:00:41 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 9:05:44 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 19 3.800 3.714
sd 0.000 0.009 4.359 0.872 0.872
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 8,820 1,764.000 1,763.524
sd 0.000 0.022 93.915 18.783 18.783
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICVABT-51512;Beta 1 Repeat 14
Carrier No. 0
Batch ID m122640
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/4/2013 9:06:27 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/4/2013 9:11:30 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.086 25 5.000 4914
sd 0.000 0.009 5.000 1.000 1.000
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.476 9,409 1,881.800 1,881.324
sd 0.000 0.022 97.000 19.400 19.400
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Purple Alpha ICV 2016

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
19 95.28% 97.86% 95.03% 102.24%
Standard ID
Thorium-230
Th-230_00019
Container#: 181198
Ref. date 08/08/2013
Activity: 5.0185 pCi/mL
Prep Batch: M163021
Date counted: 1/19/16
Low Mass Medium Mass High Mass
0.161g 0.0552g 0.0777¢g
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
19 5.27E+00 5.13E+00 5.28E+00

SOP: ST-RD-0403 current rev

Purple_2016_Alpha_ICV_Jan.xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICVABT-181198;A3 Repeat 18
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 11:09:36 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 11:39:40 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 7,514 250.467 250.420
sd 0.000 0.007 86.683 2.889 2.889
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 2,771 92.367 91.915
sd 0.000 0.021 52.640 1.755 1.755
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICVABT-181198;A2 Repeat 19
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 12:08:07 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 12:38:11 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 8,928 297.600 297.553
sd 0.000 0.007 94.488 3.150 3.150
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 3,154 105.133 104.681
sd 0.000 0.021 56.160 1.872 1.872
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Purple 16-19 - D Addr: 19
Sample ID ICVABT-181198;A1 Repeat 20
Carrier No. 0
Batch ID m163021
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 1/19/2016 12:54:36 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 1/19/2016 1:24:40 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 30.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 1.000 1.000 0.047 13,420 447.333 447.286
sd 0.000 0.007 115.845 3.861 3.861
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 4,269 142.300 141.848
sd 0.000 0.021 65.338 2.178 2.178
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Ra-226 Calibration
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
0 87.53% 96.30% 91.44% 91.76%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity: 3.7839E+06 pCi/mL
Prep Batch: 291970
Date counted: 7/10/19
Ra:l Activity Units
Low Mass (0.0132q) 3.312E+06 pCi/mL
Ra:2 Activity Units
Medium Mass (0.0271g) 3.644E+06 pCi/mL
Ra:3 Activity Units
High Mass (0.0498q) 3.460E+06 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Red 2019
Page 354 of 418

Printed: 10/23/2019
05/12/2020



Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICVRa6-1063071;Ral Repeat 1
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 9:28:53 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 9:34:00 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.022 20,677 4,135.400 4,135.400
sd 0.000 0.000 143.795 28.759 28.759
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 2.772 23,772 4,754.400 4,754.400
sd 0.000 0.000 154.182 30.836 30.836
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICVRa6-1063071;Ra3 Repeat 7
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:07:47 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:12:56 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.022 25,994 5,198.800 5,198.800
sd 0.000 0.000 161.227 32.245 32.245
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 2.772 34,258 6,851.600 6,851.600
sd 0.000 0.000 185.089 37.018 37.018
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 1(0-3)-A Addr: 0
Sample ID ICVRa6-1063071;Ra2 Repeat 8
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 10:14:25 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 10:19:33 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.022 26,061 5,212.200 5,212.200
sd 0.000 0.000 161.434 32.287 32.287
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 2.772 30,233 6,046.600 6,046.600
sd 0.000 0.000 173.876 34.775 34.775
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
12 87.82% 97.39% 90.59% 91.93%
Standard 1D
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity: 3.7839E+06 pCi/mL
Prep Batch: 291970
Date counted: 7/10/19
Ra:l Activity Units
Low Mass (0.0132q) 3.323E+06 pCi/mL
Ra:2 Activity Units
Medium Mass (0.0271g) 3.685E+06 pCi/mL
Ra:3 Activity Units
High Mass (0.0498q) 3.428E+06 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Red 2019
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICVRa6-1063071;Ra3 Repeat 3
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:23:43 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:28:53 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.035 25,530 5,106.000 5,106.000
sd 0.000 0.000 159.781 31.956 31.956
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.587 33,857 6,771.400 6,771.400
sd 0.000 0.000 184.003 36.801 36.801
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICVRa6-1063071;Ra2 Repeat 4
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:29:51 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:35:01 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.035 26,147 5,229.400 5,229.400
sd 0.000 0.000 161.700 32.340 32.340
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.587 30,221 6,044.200 6,044.200
sd 0.000 0.000 173.842 34.768 34.768
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-A Addr: 12
Sample ID ICVRa6-1063071;Ral Repeat 5
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:35:48 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:40:56 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.035 20,589 4,117.800 4,117.800
sd 0.000 0.000 143.489 28.698 28.698
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.587 23,975 4,795.000 4,795.000
sd 0.000 0.000 154.839 30.968 30.968
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
13 89.30% 96.12% 89.64% 91.69%
Standard 1D
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity: 3.7839E+06 pCi/mL
Prep Batch: 291970
Date counted: 7/10/19
Ra:l Activity Units
Low Mass (0.0132q) 3.379E+06 pCi/mL
Ra:2 Activity Units
Medium Mass (0.0271g) 3.637E+06 pCi/mL
Ra:3 Activity Units
High Mass (0.0498q) 3.392E+06 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Red 2019
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICVRa6-1063071;Ra3 Repeat 4
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:29:56 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:35:06 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.043 25,600 5,120.000 5,120.000
sd 0.000 0.000 160.000 32.000 32.000
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.334 33,589 6,717.800 6,717.800
sd 0.000 0.000 183.273 36.655 36.655
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICVRa6-1063071;Ra2 Repeat 5
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:35:54 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:41:04 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.043 26,007 5,201.400 5,201.400
sd 0.000 0.000 161.267 32.253 32.253
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.334 29,654 5,930.800 5,930.800
sd 0.000 0.000 172.203 34.441 34.441
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-B Addr: 13
Sample ID ICVRa6-1063071;Ral Repeat 6
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:41:58 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:47:07 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.043 20,967 4,193.400 4,193.400
sd 0.000 0.000 144.800 28.960 28.960
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.334 23,798 4,759.600 4,759.600
sd 0.000 0.000 154.266 30.853 30.853
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
14 87.77% 96.94% 89.72% 91.48%
Standard 1D
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity: 3.7839E+06 pCi/mL
Prep Batch: 291970
Date counted: 7/10/19
Ra:l Activity Units
Low Mass (0.0132q) 3.321E+06 pCi/mL
Ra:2 Activity Units
Medium Mass (0.0271g) 3.668E+06 pCi/mL
Ra:3 Activity Units
High Mass (0.0498q) 3.395E+06 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Red 2019
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICVRa6-1063071;Ra3 Repeat 5
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:35:59 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:41:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.049 25,505 5,101.000 5,101.000
sd 0.000 0.000 159.703 31.941 31.941
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.510 33,508 6,701.600 6,701.600
sd 0.000 0.000 183.052 36.610 36.610
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICVRa6-1063071;Ra2 Repeat 6
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:42:04 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:47:15 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.049 26,213 5,242.600 5,242.600
sd 0.000 0.000 161.904 32.381 32.381
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.510 30,081 6,016.200 6,016.200
sd 0.000 0.000 173.439 34.688 34.688
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
Page 368 of 418 05/12/2020




Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-C Addr: 14
Sample ID ICVRa6-1063071;Ral Repeat 7
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:49:51 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:55:01 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.049 20,684 4,136.800 4,136.800
sd 0.000 0.000 143.819 28.764 28.764
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.510 23,547 4,709.400 4,709.400
sd 0.000 0.000 153.450 30.690 30.690
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
15 89.04% 97.70% 89.62% 92.12%
Standard 1D
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity: 3.7839E+06 pCi/mL
Prep Batch: 291970
Date counted: 7/10/19
Ra:l Activity Units
Low Mass (0.0132q) 3.369E+06 pCi/mL
Ra:2 Activity Units
Medium Mass (0.0271g) 3.697E+06 pCi/mL
Ra:3 Activity Units
High Mass (0.0498q) 3.391E+06 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Red 2019
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICVRa6-1063071;Ra3 Repeat 6
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:42:09 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:47:21 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.026 25,291 5,058.200 5,058.200
sd 0.000 0.000 159.031 31.806 31.806
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.345 33,941 6,788.200 6,788.200
sd 0.000 0.000 184.231 36.846 36.846
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICVRa6-1063071;RA2 Repeat 7
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:49:56 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 12:55:07 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.026 26,263 5,252.600 5,252.600
sd 0.000 0.000 162.059 32.412 32.412
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.345 30,178 6,035.600 6,035.600
sd 0.000 0.000 173.718 34.744 34.744
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 2 (12-15)-D Addr: 15
Sample ID ICVRa6-1063071;Ral Repeat 8
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 12:57:02 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 1:02:12 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.026 20,899 4,179.800 4,179.800
sd 0.000 0.000 144.565 28.913 28.913
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.345 23,709 4,741.800 4,741.800
sd 0.000 0.000 153.977 30.795 30.795
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
20 87.82% 96.51% 89.83% 91.39%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity: 3.7839E+06 pCi/mL
Prep Batch: 291970
Date counted: 7/10/19
Ra:1l Activity Units
Low Mass (0.0132g) 3.323E+06 pCi/mL
Ra:2 Activity Units
Medium Mass (0.0271g) 3.652E+06 pCi/mL
Ra:3 Activity Units
High Mass (0.0498g) 3.399E+06 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Red 2019
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICVRa6-1063071;Ra3 Repeat 3
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:18:17 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:23:25 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.038 24,876 4,975.200 4,975.200
sd 0.000 0.000 157.721 31.544 31.544
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.351 34,247 6,849.400 6,849.400
sd 0.000 0.000 185.059 37.012 37.012
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICVRa6-1063071;Ra2 Repeat 4
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:28:55 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:34:04 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.038 25,496 5,099.200 5,099.200
sd 0.000 0.000 159.675 31.935 31.935
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.351 30,396 6,079.200 6,079.200
sd 0.000 0.000 174.344 34.869 34.869
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
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Alpha/Beta Count Results

Sample Activity Report

Red 3 (20-23) - A Addr: 20
Sample ID ICVRa6-1063071;Ral Repeat 5
Carrier No. 0
Batch ID 291970
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 ml sd 0 ml
Residual Wt 0 mg sd 0 mg
Count Began 7/10/2019 11:35:09 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 7/10/2019 11:40:18 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 mins Background Count Time 1,000.00 mins
Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm
Alpha 0.000 0.000 1.000 0.038 20,276 4,055.200 4,055.200
sd 0.000 0.000 142.394 28.479 28.479
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.351 23,978 4,795.600 4,795.600
sd 0.000 0.000 154.848 30.970 30.970
Net Activity LLD MDC MPC Net Concentration * Conc / MPC
dpm dpm DPM DPM DPM Ratio
Alpha 0.000 0.000 0.000 0.000 0.000 * 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 0.000 0.000 0.000 = 0.000 0.000
sd 0.000 0.000
* Note: Decay Corrected MDC Method Currie Error= .00 xsd
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Source Count Report

Protean 4-7 - A Addr: 4
Sample ID ICB Repeat 866
ICB; Monthly Backgrounds Carrier No. 0
Batch ID ICB;Monthly Backgrounds
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Year
Count Began 4/3/2020 4:34:51 PM Calibration Date 2/15/2016 5:20:09 PM Decay Factor 1.000
Count Ended 4/4/2020 9:15:46 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 166 0.166 0.000 0.166
sd 12.884 0.013 0.000 0.013
Beta 457 0.457 0.000 0.457
sd 21.378 0.021 0.000 0.021
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results

Source Count Report

Purple 0-3 - A Addr: 0
Sample ID ICB Repeat 2439
None Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Years
Count Began 4/3/2020 4:29:14 PM Calibration Date 7/27/2018 3:07:26 PM Decay Factor 1.000
Count Ended 4/4/2020 9:10:11 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 148 0.148 0.000 0.148
sd 12.166 0.012 0.000 0.012
Beta 508 0.508 0.000 0.508
sd 22.539 0.023 0.000 0.023
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alpha to Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results

Source Count Report

Purple 16-19 - A Addr: 16
Sample ID ICB Repeat 2447
None Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Years
Count Began 4/3/2020 4:30:10 PM Calibration Date 7/27/2018 3:07:26 PM Decay Factor 1.000
Count Ended 4/4/2020 9:11:09 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 127 0.127 0.000 0.127
sd 11.269 0.011 0.000 0.011
Beta 492 0.492 0.000 0.492
sd 22.181 0.022 0.000 0.022
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alpha to Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
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Page 381 of 418 05/12/2020



Alpha/Beta Count Results

Source Count Report

Purple 16-19 - B Addr: 17
Sample ID ICB Repeat 2448
None Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Years
Count Began 4/3/2020 4:30:15 PM Calibration Date 7/27/2018 3:07:26 PM Decay Factor 1.000
Count Ended 4/4/2020 9:11:16 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 158 0.158 0.000 0.158
sd 12.570 0.013 0.000 0.013
Beta 302 0.302 0.000 0.302
sd 17.378 0.017 0.000 0.017
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results

Source Count Report

Purple 16-19 - C Addr: 18
Sample ID ICB Repeat 2448
None Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Years
Count Began 4/3/2020 4:30:19 PM Calibration Date 7/27/2018 3:07:26 PM Decay Factor 1.000
Count Ended 4/4/2020 9:11:16 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 113 0.113 0.000 0.113
sd 10.630 0.011 0.000 0.011
Beta 383 0.383 0.000 0.383
sd 19.570 0.020 0.000 0.020
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
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Page 383 of 418 05/12/2020



Alpha/Beta Count Results

Source Count Report

Purple 16-19-D Addr: 19
Sample ID ICB Repeat 2449
None Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Years
Count Began 4/3/2020 4:30:23 PM Calibration Date 7/27/2018 3:07:26 PM Decay Factor 1.000
Count Ended 4/4/2020 9:11:23 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 102 0.102 0.000 0.102
sd 10.100 0.010 0.000 0.010
Beta 489 0.489 0.000 0.489
sd 22.113 0.022 0.000 0.022
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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By Kody Saulters at 7:11 am, May 01, 2020

<= eurofins

’ Enviranment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Red
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa

Check Type= Alpha

Detector 0
4/30/2020 12:14:00 AM 11176.68  11466.85 344.01 -290.17 Pass 3658.00 3812.63 97.69 -154.625 Pass
4/30/2020 3:57:00 AM 11241.72  11466.85 344.01 -225.13 Pass 3798.00 3812.63 97.69 -14.625 Pass
5/1/2020 12:15:00 AM 11342.83  11466.85 344.01 -124.02 Pass 3627.00 3812.63 97.69 -185.625 Pass
Detector 1
4/30/2020 12:14:00 AM 12202.74  12458.35 373.75 -255.61 Pass 4123.50 4164.10 112.98 -40.600 Pass
5/1/2020 12:16:00 AM 1247396  12458.35 373.75 15.61 Pass 4101.50 4164.10 112.98 -62.600 Pass
Detector 2
4/30/2020 12:15:00 AM 12421.77  12582.60 377.48 -160.83 Pass 4335.00 4446.28 101.64  -111.275 Pass
5/1/2020 12:16:00 AM 12273.74  12582.60 377.48 -308.86 Pass 4350.50 4446.28 101.64 -95.775 Pass
Detector 3
4/30/2020 12:15:00 AM 12562.34  12595.88 377.88 -33.54 Pass 4231.00 4274.05 108.90 -43.050 Pass
5/1/2020 12:16:00 AM 1243582  12595.88 377.88 -160.05 Pass 4209.00 4274.05 108.90 -65.050 Pass
Detector 4
4/30/2020 12:15:00 AM 16083.34  16212.70 486.38 -129.36 Pass 5102.50 5146.38 125.27 -43.875 Pass
5/1/2020 12:16:00 AM 16018.37  16212.70 486.38 -194.33 Pass 5041.50 5146.38 125.27 -104.875 Pass
Detector 5
4/30/2020 12:15:00 AM 16390.09  16428.10 492.84 -38.01 Pass 5105.50 5074.93 100.10 30.575 Pass
5/1/2020 12:16:00 AM 16261.59  16428.10 492.84 -166.51 Pass 4973.00 5074.93 100.10 -101.925 Pass
Detector 6
4/30/2020 12:15:00 AM 14276.87  14311.45 429.34 -34.58 Pass 4712.00 4789.20 334.13 -77.200 Pass
5/1/2020 12:16:00 AM 14168.37  14311.45 429.34 -143.08 Pass 4673.50 4789.20 334.13 -115.700 Pass
Detector 7
4/30/2020 12:15:00 AM 1473353  14745.25 442.36 -11.72 Pass 4876.50 4987.93 166.88 -111.425 Pass
5/1/2020 12:16:00 AM 14761.12 1474525 442.36 15.87 Pass 4906.00 4987.93 166.88 -81.925 Pass
Detector 8
4/30/2020 12:19:00 AM 10381.44  10838.63 325.16 -457.18 FAIL 4565.50 4446.05 564.16 119.450 Pass
5/1/2020 12:20:00 AM 10412.00  10838.63 325.16 -426.62 FAIL 4468.50 4446.05 564.16 22.450 Pass
Detector 9
4/30/2020 12:19:00 AM 12506.76  12658.48 379.75 -151.71 Pass 3971.00 4059.25 129.38 -88.250 Pass
5/1/2020 12:20:00 AM 12480.30  12658.48 379.75 -178.17 Pass 3922.00 4059.25 129.38 -137.250 Pass

5/1/2020 7:10:30 AM Page 1 of 9 IQC version 3.8, updated 2/25/2019
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Instrument: Red

ENVIrgnmeln t i|:~_-! ng

TestAme

Gas Proportional Counter Daily Quality Control Checks

Detector 10
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 11
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM
5/1/2020 4:05:00 AM
5/1/2020 4:08:00 AM

Detector 12
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 13
4/30/2020 12:20:00 AM
5/1/2020 12:20:00 AM

Detector 14
4/30/2020 12:20:00 AM
5/1/2020 12:21:00 AM

Detector 15
4/30/2020 12:20:00 AM
5/1/2020 12:21:00 AM

Detector 16
4/30/2020 12:25:00 AM
5/1/2020 12:26:00 AM

Detector 17
4/30/2020 12:25:00 AM
5/1/2020 12:26:00 AM

Detector 18
4/30/2020 12:25:00 AM
5/1/2020 12:27:00 AM
5/1/2020 4:06:00 AM
5/1/2020 4:08:00 AM

Detector 19
4/30/2020 12:26:00 AM
5/1/2020 12:27:00 AM

Alpha
CPM

12682.13
12578.63

12645.38
11055.50
11646.35
11517.77

16010.83
10787.34

16380.56
16272.57

14367.96
14328.50

14687.63
14518.09

11091.52
11156.60

12345.71
12315.74

12264.16
12149.65
12183.17
12228.70

12893.02
12746.99

Alpha
Mean

12653.73
12653.73

12758.83
12758.83
12758.83
12758.83

15889.70
15889.70

16321.93
16321.93

14564.48
14564.48

14631.03
14631.03

11385.05
11385.05

12579.40
12579.40

12538.98
12538.98
12538.98
12538.98

12803.00
12803.00

Alpha
+/- limit

379.61
379.61

382.76
382.76
382.76
382.76

476.69
476.69

489.66
489.66

436.93
436.93

438.93
438.93

341.55
341.55

377.38
377.38

376.17
376.17
376.17
376.17

384.09
384.09

Alpha
Deviation

2841
-75.10

-113.45
-1703.33
-1112.48
-1241.05

121.13
-5102.36

58.63
-49.36

-196.52
-235.98

56.60
-112.93

-293.53
-228.45

-233.69
-263.66

-274.81
-389.33
-355.81
-310.28

90.02
-56.01

Alpha
Flaa

Pass
Pass

A>>B XT
CPM

4311.50
4214.00

4040.50
5178.50
4819.00
4904.50

5311.00
6721.00

5142.00
5252.00

4862.00
4947.00

4904.50
4924.00

3723.50
3802.50

4242.00
4381.00

4459.50
4510.50
4559.50
4473.00

4277.50
4214.50

A>>B XT
Mean

4370.00
4370.00

4165.93
4165.93
4165.93
4165.93

5301.23
5301.23

5179.25
5179.25

4885.18
4885.18

4892.50
4892.50

3748.75
3748.75

4325.98
4325.98

4407.18
4407.18
4407.18
4407.18

4327.30
4327.30

A>>B XT
+/- limit

146.00
146.00

177.25
177.25
177.25
177.25

226.81
226.81

123.84
123.84

94.01
94.01

102.46
102.46

82.52
82.52

92.06
92.06

92.35
92.35
92.35
92.35

86.89
86.89

A>>B XT
Deviation

-58.500
-156.000

-125.425
1012.575
653.075
738.575

9.775
1419.775

-37.250
72.750

-23.175
61.825

12.000
31.500

-25.250
53.750

-83.975
55.025

52.325
103.325
152.325

65.825

-49.800
-112.800

A>>B XT
Flaa

Pass
Pass

Pass
DOEF
DOEF
DOEF

DOEF

5/1/2020 7:10:30 AM

Page 2 of 9
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Instrument: Red
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TestAme
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Gas Proportional Counter Daily Quality Control Checks

Detector 20
4/30/2020 12:25:00 AM
5/1/2020 12:27:00 AM

Detector 21
4/30/2020 12:25:00 AM
5/1/2020 12:27:00 AM

Detector 22
4/30/2020 12:26:00 AM
5/1/2020 12:27:00 AM

Detector 23
4/30/2020 12:26:00 AM
5/1/2020 12:27:00 AM

Alpha
CPM

16109.92
15873.85

16377.58
16326.62

14392.89
14356.93

14524.50
14460.52

Alpha
Mean

16047.43
16047.43

16428.28
16428.28

14536.83
14536.83

14510.78
14510.78

Alpha
+/- limit

481.42
481.42

492.85
492.85

436.10
436.10

435.32
435.32

Alpha
Deviation

62.49
-173.58

-50.70
-101.66

-143.93
-179.89

13.72
-50.25

Alpha
Flaa

Pass
Pass

A>>B XT
CPM

5367.00
5143.00

5498.00
5397.50

4899.00
4876.50

5159.00
4964.00

A>>B XT
Mean

5260.68
5260.68

5455.48
5455.48

4916.33
4916.33

5091.83
5091.83

A>>B XT
+/- limit

144.23
144.23

211.64
211.64

149.80
149.80

166.76
166.76

A>>B XT
Deviation

106.325
-117.675

42.525
-57.975

-17.325
-39.825

67.175
-127.825

A>>B XT
Flaa

Pass
Pass

5/1/2020 7:10:30 AM
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Instrument: Red
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Gas Proportional Counter Daily Quality Control Checks

Check Type= Beta
Detector 0
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 1
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 2
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 3
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 4
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 5
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 6
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 7
4/30/2020 12:19:00 AM
5/1/2020 12:20:00 AM

Detector 8
4/30/2020 12:15:00 AM
5/1/2020 12:16:00 AM

Detector 9
4/30/2020 12:15:00 AM
5/1/2020 12:16:00 AM

Detector 10
4/30/2020 12:15:00 AM
5/1/2020 12:16:00 AM

Beta
CPM

47154.09

47458.22

45767.69
46346.85

47071.88
47474.48

56802.87
56799.00

53256.95
53477.72

52426.11
52395.56

49037.02
49177.82

43618.96
43602.04

43816.57
44133.20

46129.71
45833.56

47490.63
47375.45

Beta
Mean

46977.48

46977.48

45880.28
45880.28

47375.98
47375.98

56474.80
56474.80

53333.75
53333.75

52229.20
52229.20

48723.95
48723.95

43315.00
43315.00

38549.95
38549.95

45154.48
45154.48

46629.73
46629.73

Beta
+/- limit

1409.32

1409.32

1376.41
1376.41

1421.28
1421.28

1694.24
1694.24

1600.01
1600.01

1566.88
1566.88

1461.72
1461.72

1299.45
1299.45

1156.50
1156.50

1354.63
1354.63

1398.89
1398.89

Beta
Deviation

176.62

480.74

-112.59
466.58

-304.10
98.51

328.07
324.20

-76.80
143.97

196.91
166.36

313.07
453.87

303.96
287.04

5266.62
5583.25

975.23
679.08

860.90
745.73

Beta
Flaa

B>>A XT

CPM

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT
+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

5/1/2020 7:10:30 AM
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Instrument: Red
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 11
4/30/2020 12:16:00 AM 56480.42  55931.08 1677.93 549.34 Pass NA NA NA NA NA
5/1/2020 12:17:00 AM 51477.66  55931.08 1677.93 -4453.41 FAIL NA NA NA NA NA
5/1/2020 4:11:00 AM 52520.38  55931.08 1677.93 -3410.69 FAIL NA NA NA NA NA
5/1/2020 4:13:00 AM 52610.24  55931.08 1677.93 -3320.84 FAIL NA NA NA NA NA
Detector 12
4/30/2020 12:16:00 AM 53739.17  53441.60 1603.25 297.57 Pass NA NA NA NA NA
5/1/2020 12:17:00 AM 39362.72  53441.60 1603.25 -14078.88 FAIL NA NA NA NA NA
Detector 13
4/30/2020 12:16:00 AM 51783.86  51931.68 1557.95 -147.82 Pass NA NA NA NA NA
5/1/2020 12:17:00 AM 51993.38  51931.68 1557.95 61.71 Pass NA NA NA NA NA
Detector 14
4/30/2020 12:16:00 AM 49408.73  48963.20 1468.90 44553 Pass NA NA NA NA NA
5/1/2020 12:17:00 AM 48830.72  48963.20 1468.90 -132.48 Pass NA NA NA NA NA
Detector 15
4/30/2020 12:16:00 AM 4324595  43148.10 1294.44 97.85 Pass NA NA NA NA NA
5/1/2020 12:17:00 AM 43318.37  43148.10 1294.44 170.27 Pass NA NA NA NA NA
Detector 16
4/30/2020 12:22:00 AM 46851.76  46968.15 1409.04 -116.39 Pass NA NA NA NA NA
5/1/2020 12:23:00 AM 46920.35  46968.15 1409.04 -47.80 Pass NA NA NA NA NA
Detector 17
4/30/2020 12:22:00 AM 46263.34  46192.13 1385.76 71.21 Pass NA NA NA NA NA
5/1/2020 12:23:00 AM 45833.83  46192.13 1385.76 -358.29 Pass NA NA NA NA NA
Detector 18
4/30/2020 12:22:00 AM 46696.99  47330.43 1419.91 -633.44 Pass NA NA NA NA NA
5/1/2020 12:23:00 AM 46957.44  47330.43 1419.91 -372.98 Pass NA NA NA NA NA
Detector 19
4/30/2020 12:23:00 AM 58172.38  56633.50 1699.01 1538.88 Pass NA NA NA NA NA
5/1/2020 12:23:00 AM 5769291  56633.50 1699.01 1059.41 Pass NA NA NA NA NA
Detector 20
4/30/2020 12:22:00 AM 53326.05  53334.00 1600.02 -7.95 Pass NA NA NA NA NA
5/1/2020 12:23:00 AM 53547.37  53334.00 1600.02 213.37 Pass NA NA NA NA NA
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Instrument: Red
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Gas Proportional Counter Daily Quality Control Checks

Detector 21
4/30/2020 12:22:00 AM
5/1/2020 12:23:00 AM

Detector 22
4/30/2020 12:22:00 AM
5/1/2020 12:23:00 AM

Detector 23
4/30/2020 12:23:00 AM
5/1/2020 12:23:00 AM

Beta
CPM

52435.75
52499.11

49063.37
49097.07

43220.20
43613.92

Beta
Mean

51775.10
51775.10

48938.63
48938.63

43236.93
43236.93

Beta
+/- limit

1553.25
1553.25

1468.16
1468.16

1297.11
1297.11

Beta Beta
Deviation Flaa
660.65 Pass
724.01 Pass
124.75 Pass
158.45 Pass
-16.72 Pass
376.99 Pass

B>>A XT

CPM

NA
NA

NA
NA

NA
NA

B>>A XT

Mean

NA
NA

NA
NA

NA
NA

B>>A XT B>>A XT B>>A XT

+/- limit Deviation Flaa
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

5/1/2020 7:10:30 AM
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Gas Proportional Counter Daily Quality Control Checks

Check Type= BKG
Detector 0
4/30/2020 3:42:00 AM
5/1/2020 3:42:00 AM

Detector 1
4/30/2020 3:42:00 AM
5/1/2020 3:42:00 AM

Detector 2
4/30/2020 3:42:00 AM
5/1/2020 3:42:00 AM

Detector 3
4/30/2020 3:42:00 AM
5/1/2020 3:42:00 AM

Detector 4
4/30/2020 3:42:00 AM
5/1/2020 3:52:00 AM

Detector 5
4/30/2020 3:42:00 AM
5/1/2020 3:52:00 AM

Detector 6
4/30/2020 3:42:00 AM
5/1/2020 3:52:00 AM

Detector 7
4/30/2020 3:42:00 AM
5/1/2020 3:52:00 AM

Detector 8
4/30/2020 3:42:00 AM
5/1/2020 3:42:00 AM

Detector 9
4/30/2020 3:42:00 AM
4/30/2020 7:16:00 AM
5/1/2020 3:42:00 AM

AlphaBKG
CPM

0.18
0.13

0.17
0.14

0.09
0.16

0.07
0.11

021
0.18

011
0.07

0.17
0.11

0.14
0.18

0.11
0.17

0.18
0.09
0.18

BKG
Mean

0.09
0.09

0.12
0.12

0.12
0.12

0.12
0.12

0.22
0.22

0.14
0.14

0.13
0.13

0.24
0.24

0.10
0.10

0.12
0.12
0.12

BKG
+/- limit

0.03
0.03

0.04
0.04

0.06
0.06

0.04
0.04

0.04
0.04

0.04
0.04

0.05
0.05

0.05
0.05

0.03
0.03

0.04
0.04
0.04

BKG
Deviation

0.09
0.04

0.05
0.01

-0.04
0.03

-0.05
-0.01

-0.01
-0.04

-0.04
-0.07

0.04
-0.02

-0.11
-0.06

0.01
0.07

0.05
-0.03
0.05

BKG
Flaa

BetaBKG

CPM

0.60
0.55

0.29
0.39

0.40
0.60

0.61
0.68

0.43
0.45

0.50
0.35

0.36
0.30

0.63
0.49

0.54
0.56

0.64
0.29
0.59

BetaBKG

Mean

0.48
0.48

0.38
0.38

0.38
0.38

0.63
0.63

0.47
0.47

0.35
0.35

0.32
0.32

0.53
0.53

0.40
0.40

0.37
0.37
0.37

BetaBKG
+/- limit

0.12
0.12

0.06
0.06

0.06
0.06

0.09
0.09

0.09
0.09

0.07
0.07

0.05
0.05

0.09
0.09

0.06
0.06

0.08
0.08
0.08

BetaBKG
Deviation

0.117
0.067

-0.090
0.011

0.016
0.216

-0.017
0.048

-0.041
-0.021

0.141
-0.005

0.040
-0.015

0.097
-0.038

0.137
0.157

0.267
-0.083
0.217

BetaBKG
Flaa

5/1/2020 7:10:30 AM
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Instrument: Red

Gas Proportional Counter Daily Quality Control Checks

Detector 10
4/30/2020 3:42:00 AM
4/30/2020 7:16:00 AM
5/1/2020 3:43:00 AM

Detector 11
4/30/2020 3:42:00 AM
4/30/2020 7:16:00 AM
5/1/2020 3:43:00 AM

Detector 12
4/30/2020 3:42:00 AM
5/1/2020 3:43:00 AM

Detector 13
4/30/2020 3:42:00 AM
5/1/2020 3:43:00 AM

Detector 14
4/30/2020 3:42:00 AM
5/1/2020 3:43:00 AM

Detector 15
4/30/2020 3:42:00 AM
5/1/2020 3:43:00 AM

Detector 16
4/30/2020 3:46:00 AM
5/1/2020 3:47:00 AM

Detector 17
4/30/2020 3:46:00 AM
5/1/2020 3:48:00 AM

Detector 18
4/30/2020 3:46:00 AM
4/30/2020 7:17:00 AM
5/1/2020 3:48:00 AM

Detector 19
4/30/2020 3:47:00 AM
4/30/2020 7:17:00 AM
5/1/2020 3:48:00 AM

AlphaBKG
CPM

0.18
0.07
011

0.18
0.09
0.15

011
0.05

0.20
0.12

0.14
0.10

0.12
0.09

0.09
0.20

0.16
0.28

0.18
0.16
0.17

0.20
0.06
0.27

BKG
Mean

0.13
0.13
0.13

0.11
0.11
0.11

0.10
0.10

0.10
0.10

0.12
0.12

0.09
0.09

0.10
0.10

0.14
0.14

0.14
0.14
0.14

0.15
0.15
0.15

BKG
+/- limit

0.03
0.03
0.03

0.05
0.05
0.05

0.03
0.03

0.05
0.05

0.04
0.04

0.05
0.05

0.03
0.03

0.05
0.05

0.04
0.04
0.04

0.04
0.04
0.04

BKG
Deviation

0.05
-0.06
-0.02

0.07
-0.02
0.03

0.00
-0.05

0.10
0.02

0.02
-0.02

0.02
0.00

-0.01
0.10

0.02
0.14

0.04
0.01
0.03

0.04
-0.09
0.12

BKG
Flaa

Pass
Pass
Pass

BetaBKG

CPM

0.71
041
0.49

0.95
0.54
0.81

0.55
0.20

0.48
0.39

0.62
0.59

0.36
0.48

0.60
0.90

0.57
0.68

0.64
0.26
0.58

0.75
0.53
0.78

BetaBKG

Mean

041
041
0.41

0.55
0.55
0.55

0.48
0.48

0.37
0.37

0.54
0.54

041
0.41

0.46
0.46

041
0.41

0.36
0.36
0.36

0.49
0.49
0.49

BetaBKG
+/- limit

0.08
0.08
0.08

0.09
0.09
0.09

0.08
0.08

0.07
0.07

0.08
0.08

0.07
0.07

0.07
0.07

0.10
0.10

0.08
0.08
0.08

0.06
0.06
0.06

BetaBKG
Deviation

0.303
-0.002
0.083

0.400
-0.015
0.255

0.071
-0.280

0.106
0.016

0.075
0.040

-0.054
0.061

0.131
0.436

0.154
0.264

0.273
-0.107
0.218

0.260
0.035
0.285

BetaBKG
Flaa

FAIL

FAIL
Pass
FAIL

5/1/2020 7:10:30 AM

Page 8 of 9

IQC version 3.8, updated 2/25/2019



8T J0 €6€ abed

020¢/2T/S0

<% eurofins

’ Enviranment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Red
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 20
4/30/2020 3:46:00 AM 0.25 0.16 0.05 0.09 Pass 0.51 0.41 0.08 0.097 Pass
5/1/2020 3:48:00 AM 0.20 0.16 0.05 0.04 Pass 0.92 0.41 0.08 0.512 FAIL
Detector 21
4/30/2020 3:46:00 AM 0.19 0.14 0.03 0.05 Pass 0.46 0.35 0.06 0.105 Pass
5/1/2020 3:48:00 AM 0.17 0.14 0.03 0.03 Pass 0.65 0.35 0.06 0.300 FAIL
Detector 22
4/30/2020 3:47:00 AM 0.19 0.16 0.05 0.03 Pass 0.52 0.42 0.07 0.101 Pass
5/1/2020 3:48:00 AM 0.32 0.16 0.05 0.16 FAIL 0.61 0.42 0.07 0.186 Pass
Detector 23
4/30/2020 3:47:00 AM 0.18 0.13 0.04 0.05 Pass 0.53 0.45 0.08 0.080 Pass
5/1/2020 3:48:00 AM 0.13 0.13 0.04 0.00 Pass 0.57 0.45 0.08 0.120 Pass

The Alpha and Beta +/- limit are based upon initial 20-point population.

The Alpha and Beta +/- limit for Efficiency is stated at 3%. Flags are "FAIL" > 3%.

The Alpha and Beta +/- limit for Background is stated at 1 StDev. Flags are "FAIL" > 3 StDev.

The Alpha +/- limit for Crosstalk is stated at 1 StDev. Flags are "Warning > 2 StDev and "DOEF" > 3 StDev. Betais negligible, for trend only ("NA").
Times shown reflect the end of the count duration.

5/1/2020 7:10:30 AM Page 9 of 9 IQC version 3.8, updated 2/25/2019



Alpha/Beta Count Results

Source Count Report

Red 1(0-3)-A Addr: 0
Sample ID ICB;Monthly Background Repeat 80
ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

Half Life 0.00 Year
Decay Factor 1.000

Residual Wt 0 mg
Count Began 5/1/2020 3:26:50 PM
Count Ended 5/2/2020 8:07:48 AM

Calibration Date 6/11/2019 3:16:53 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 46 0.046 0.000 0.046
sd 6.782 0.007 0.000 0.007
Beta 344 0.344 0.000 0.344
sd 18.547 0.019 0.000 0.019
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
Page 394 of 418 05/12/2020



Alpha/Beta Count Results

Source Count Report

Red 1(0-3)-A Addr: 0
Sample ID ICB;Monthly Background Repeat 80
ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

Half Life 0.00 Year
Decay Factor 1.000

Residual Wt 0 mg
Count Began 5/1/2020 3:26:50 PM
Count Ended 5/2/2020 8:07:48 AM

Calibration Date 6/11/2019 3:16:53 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 46 0.046 0.000 0.046
sd 6.782 0.007 0.000 0.007
Beta 344 0.344 0.000 0.344
sd 18.547 0.019 0.000 0.019
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
Page 395 of 418 05/12/2020



Alpha/Beta Count Results

Source Count Report

Red 2 (12-15)-A Addr: 12
Sample ID ICB;Monthly Background Repeat 89
ICB;Monthly Background Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Year
Count Began 5/1/2020 3:27:43 PM Calibration Date 6/11/2019 3:22:31 PM Decay Factor 1.000
Count Ended 5/2/2020 8:08:39 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 40 0.040 0.000 0.040
sd 6.325 0.006 0.000 0.006
Beta 375 0.375 0.000 0.375
sd 19.365 0.019 0.000 0.019
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
Page 396 of 418 05/12/2020



Alpha/Beta Count Results

Source Count Report

Red 2 (12-15)-B Addr: 13
Sample ID ICB;Monthly Background Repeat 90
ICB;Monthly Background Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Year
Count Began 5/1/2020 3:27:47 PM Calibration Date 6/11/2019 3:22:31 PM Decay Factor 1.000
Count Ended 5/2/2020 8:08:44 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 55 0.055 0.000 0.055
sd 7.416 0.007 0.000 0.007
Beta 331 0.331 0.000 0.331
sd 18.193 0.018 0.000 0.018
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results

Source Count Report

Red 2 (12-15)-C Addr: 14
Sample ID ICB;Monthly Background Repeat 91
ICB;Monthly Background Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Year
Count Began 5/1/2020 3:27:50 PM Calibration Date 6/11/2019 3:22:31 PM Decay Factor 1.000
Count Ended 5/2/2020 8:08:46 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 54 0.054 0.000 0.054
sd 7.348 0.007 0.000 0.007
Beta 497 0.497 0.000 0.497
sd 22.293 0.022 0.000 0.022
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results

Source Count Report

Red 2 (12-15)-D Addr: 15
Sample ID ICB;Monthly Background Repeat 88
ICB;Monthly Background Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Year
Count Began 5/1/2020 3:27:36 PM Calibration Date 6/11/2019 3:22:31 PM Decay Factor 1.000
Count Ended 5/2/2020 8:08:33 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 56 0.056 0.000 0.056
sd 7.483 0.007 0.000 0.007
Beta 384 0.384 0.000 0.384
sd 19.596 0.020 0.000 0.020
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results

Source Count Report

Red 3 (20-23) - A Addr: 20
Sample ID ICB;Monthly Background Repeat 81
ICB;Monthly Background Carrier No. 0
Batch ID ICB;Monthly Background
Detector Volts 1515
Residual Wt 0 mg Half Life 0.00 Year
Count Began 5/1/2020 3:28:14 PM Calibration Date 6/11/2019 3:25:04 PM Decay Factor 1.000
Count Ended 5/2/2020 8:09:12 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 78 0.078 0.000 0.078
sd 8.832 0.009 0.000 0.009
Beta 348 0.348 0.000 0.348
sd 18.655 0.019 0.000 0.019
Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %
Alpha 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Alphato Beta 0.000
sd 0.000
Beta 0.000 0.000 0.000 0.000
sd 0.000 0.000 0.000 0.000
Protean Instrument Corporation Vista 2000 Report 2.4
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Gas Flow Proportional Counter Run Log

Detector: Protean4d

Count Analysis Prep Analyst

Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/27/13 00:23 1.01 ICABT 160-224294/12 224294 JLW
03/27/13 00:33 1.01 ICABT 160-224294/13 224294 JLW
03/27/13 00:51  1.01 ICABT 160-224294/14 224204 aw
03/27/13 01:06 1.01 22777 224294

03/27/13 01:09 1.01 ICABT 160-224294/16 224294 JLW
03/27/13 02:15 101 ICABT 160-224294/17 224204 aw
03/27/13 08:50 1.01 ICABT 160-224294/18 224294 JLW
03/27/13 08:54 1.01 ICABT 160-224294/19 224294 JLW
03/27/13 09:20 101 ICABT 160-22429420 224204 aw
03/28/13 11:39 5 ICVABT 160-224294/21 224294 JLW
03/28/13 12:32 5 ICVABT 160-224294/22 224294 JLW
03/28/13 12:46 5 ICVABT 160-224294/23 224204 aw
11/24/15 12:06 50 ICABT 160-224294/1 224294 JLW
11/24/15 14:11 50 ICABT 160-224294/2 224294 JLW
11/24/15 15:14 30 ICABT 160-224294/3 224294 JLW
11/24/15 16:20 22 ICABT 160-224294/4 224294  JLW
11/24/15 17:47 25 77777 224294

11/24/15 1826 31 ICABT 160-224294%6 224204 aw
11/24/15 19:34 23 ICABT 160-224294/7 224294 JLW
11/24/15 20:41 20 ICABT 160-224294/8 224294 JLW
11/24/15 2133 23 zzzzz 224204
11/24/15 23:31 30 zzzz7 224294

11/25/15 09:43 30 zzzz7 224294

11/25/15 18:18 30 zzzzz 224204
11/25/15 23:31 30 zzzz7 224294

11/27/15 08:55 30 zzz77 224294

12/03/15 12:56 30 ICVABT 160-22429427 224204 aw
12/03/15 14:38 30 ICVABT 160-224294/28 224294 JLW
12/03/15 15:12 30 ICVABT 160-224294/29 224294 JLW
04/03/20 16:34 1000 ICB 160-4667048 . 466704 | PS
04/30/20 01:06 2 CCVA 160-469238/5 469238 KRR
04/30/20 01:11 2 CCVB 160-469238/21 469238 KRR
04/30/20 01:15 200 CCB 160-469238/35 469238 ] KRR -
04/30/20 07:39 200 MB 160-468145/21-A 469238 468145 904.0 KRR
04/30/20 12:35 200 zzzz77 469238
| 04/30/20 16:32 200 zzzz77 469238

Detector: Purple0

Count Analysis Prep Analyst

Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/03/13 15:26 5 ICABT 160-233497/12 233497 JLW
02/03/13 16:02 5 ICABT 160-233497/13 233497 JLW
02/03/113 1623 5 ICABT 160-233497/14 233497 4w
02/03/13 16:34 5 ICABT 160-233497/15 233497 JLW
02/03/13 16:41 5 ICABT 160-233497/16 233497 JLW
02/03/13 16:48 5 ICABT 160-23349717 233497  JW
02/03/13 17:05 5 ICABT 160-233497/18 233497 JLW
02/03/13 17:14 5 ICABT 160-233497/19 233497 JLW
02/04/13 22:27 5 ICVABT 160-233497/20 233497 aw
02/04/13 23:10 5 ICVABT 160-233497/21 233497 JLW
02/04/13 23:19 5 ICVABT 160-233497/22 233497 JLW
01/16/16 10:15 40 ICABT 160-233497/1 233497 aw
01/16/16 11:01 40 ICABT 160-233497/2 233497 JLW
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Gas Flow Proportional Counter Run Log

Detector: Purple0 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
01/16/16 11:43 40 ICABT 160-233497/3 233497 JLW
01/16/16 12:25 40 ICABT 160-233497/4 233497 aw
01/16/16 13:06 40 ICABT 160-233497/5 233497 JLW
01/16/16 13:49 40 ICABT 160-233497/6 233497 JLW
01/16/16 14:32 40 ICABT 1602334977 233407 AW
01/16/16 15:15 40 ICABT 160-233497/8 233497 JLW
01/17/16 17:23 30 ICVABT 160-233497/9 233497 JLW
0117116 22:54 30 ICVABT 160-233497/10 233407 AW
01/17/16 23:37 30 ICVABT 160-233497/11 233497 JLW
04/03/20 16:29 1000 ICB 160-466735/10 466735 PS
04/30/20 00:44 2 CCVA160-4692411 469241  CQ
04/30/20 00:56 2 CCVB 160-469241/12 469241 cJQ
04/30/20 01:00 200 CCB 160-469241/27 469241 cJQ
| 04/30/20 11:34 200 LCS 160-468145/2-A 469241 468145 904.0 cJQ
Detector: Purple16

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/03/13 19:04 5 ICABT 160-233531/12 233531 PS
02/03/13 19:13 5 ICABT 160-233531/13 233531 PS
02/03/13 19:21 5 ICABT 160-23353114 23331 PS
02/03/13 19:53 5 ICABT 160-233531/15 233531 PS
02/03/13 20:00 5 ICABT 160-233531/16 233531 PS
02/03/13 2008 5 ICABT 160-233531/17 | 233531 PS
02/03/13 20:17 5 ICABT 160-233531/18 233531 PS
02/03/13 20:25 5 ICABT 160-233531/19 233531 PS
02/04/13 20:45 5 ICVABT 160-233531/20 23331 PS
02/04/13 21:41 5 ICVABT 160-233531/21 233531 PS
02/04/13 21:47 5 ICVABT 160-233531/22 233531 PS
01/18/16 07:03 40 ICABT 160-2335311 233531 PS
01/18/16 08:07 40 ICABT 160-233531/2 233531 PS
01/18/16 09:22 40 ICABT 160-233531/3 233531 PS
01/18/16 11:01 40 ICABT 160-233531/4 233531 PS
01/18/16 11:45 40 ICABT 160-233531/5 233531 PS
01/18/16 12:30 40 ICABT 160-233531/6 233531 PS
01/18/16 15:13 40 ICABT 1602335317 233531 ] PS
01/18/16 21:02 40 ICABT 160-233531/8 233531 PS
01/19/16 09:38 30 ICVABT 160-233531/9 233531 PS
01/20116 00:42 30 ICVABT 160-233531/10 233531 PS
01/20/16 01:28 30 ICVABT 160-233531/11 233531 PS
04/03/20 16:30 1000 ICB 160-466735/21 466735 PS
04/30/20 00:58 2 CCVB 160-469241/23 469241  cla
04/30/20 01:01 2 CCVA 160-469241/38 469241 cJQ
04/30/20 01:04 200 CCB 160-469241/42 469241 cJQ
04/30/20 07:36 200 180-104548-1 JOF-SEW-02-20200409 ~ 469241 468145 904.0 cJQ

AOI2

04/30/20 12:39 200 zzzzz 469241
Detector: Purple17

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
12/22/15 12:04 5 ICABT 160-233514/12 233514 PS
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Gas Flow Proportional Counter Run Log

Detector: Purple17 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
12/22/15 12:09 5 ICABT 160-233514/13 233514 PS
12122115 12115 5 ICABT 160-233514/14 | 233514 ] PS
12/22/15 12:57 5 ICABT 160-233514/15 233514 PS
12/22/15 14:52 5 ICABT 160-233514/16 233514 PS
12/22/15 14:58 5 ICABT 160-233514/17 | 233514 PS
12/22/15 15:10 5 ICABT 160-233514/18 233514 PS
12/22/15 15:18 5 ICABT 160-233514/19 233514 PS
12/22/15 1529 5 ICVABT 160-233514/21 | 233514 ] PS
12/22/15 16:45 5 ICVABT 160-233514/22 233514 PS
12/22/15 17:21 5 ICVABT 160-233514/20 233514 PS
01/18/16 07:03 40 ICABT 160-233514/1 233514 ] PS
01/18/16 08:07 40 ICABT 160-233514/2 233514 PS
01/18/16 09:22 40 ICABT 160-233514/3 233514 PS
01/18/16 11:01 40 ICABT 160-233514/4 23314 PS
01/18/16 11:45 40 ICABT 160-233514/5 233514 PS
01/18/16 12:30 40 ICABT 160-233514/6 233514 PS
01/18/16 15:14 40 ICABT 160-233514/7 233514 PS
01/18/16 21:03 40 ICABT 160-233514/8 233514 PS
01/19/16 09:39 30 ICVABT 160-233514/9 233514 PS
0119116 11:09 30 ICVABT 160-233514/10 233514 ] PS
01/20/16 01:28 30 ICVABT 160-233514/11 233514 PS
04/03/20 16:30 1000 ICB 160-466735/22 466735 PS
04/30/20 0059 2 CCVB 160-469241/24 469241  cQ
04/30/20 01:01 2 CCVA 160-469241/39 469241 cJQ
04/30/20 01:04 200 CCB 160-469241/43 469241 cJQ
04/30/20 07:36 200 180-104548-1 DU JOF-SEW-02-20200409 ~ 469241 468145 904.0 cJQ

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AORZDU

| 04/30/20 12:39 200 zzzz77 469241
Detector: Purple18

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/03/13 19:04 5 ICABT 160-233549/12 233549 PS
02/03/13 19:13 5 ICABT 160-233549/13 233549 PS
02/0313 1921 5 ICABT 160-233549/14 | 233549 ] PS
02/03/13 19:53 5 ICABT 160-233549/15 233549 PS
02/03/13 20:01 5 ICABT 160-233549/16 233549 PS
02/03/13 20:08 5 ICABT 160-233549/17 23349 PS
02/03/13 20:17 5 ICABT 160-233549/18 233549 PS
02/03/13 20:25 5 ICABT 160-233549/19 233549 PS
02/04/13 20:45 5 ICVABT 16023354920 233549 PS
02/04/13 20:54 5 ICVABT 160-233549/21 233549 PS
02/04/13 21:00 5 ICVABT 160-233549/22 233549 PS
01/18/16 07:03 40 ICABT 160-2335492 23349 PS
01/18/16 08:07 40 ICABT 160-233549/1 233549 PS
01/18/16 10:08 40 ICABT 160-233549/3 233549 PS
01/18/16 11:01 40 ICABT 1602335494 233549 PS
01/18/16 11:46 40 ICABT 160-233549/5 233549 PS
01/18/16 12:30 40 ICABT 160-233549/6 233549 PS
01/18/16 15:14 40 ICABT 1602335497 233549 ] PS
01/18/16 21:03 40 ICABT 160-233549/8 233549 PS
01/19/16 09:39 30 ICVABT 160-233549/9 233549 PS
01/19/16 11:09 30 ICVABT 160-233549/10 233549 PS
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Gas Flow Proportional Counter Run Log

Detector: Purple18 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
01/19/16 12:08 30 ICVABT 160-233549/11 233549 PS
04/03/20 16:30 1000 ICB 160-466735/23 466735 PS
04/30/20 0059 2 CCVB 160-469241/25 469241  cQ
04/30/20 01:01 2 CCVA 160-469241/40 469241 cJaQ
04/30/20 01:04 200 CCB 160-469241/44 469241 cJaQ
04/30/20 07:36 200 180-104548-2 JOF-SEW-FB01-2020040 469241 468145 904.0 cJaQ

. 9~A02

| 04/30/20 12:39 200 zzzz77 469241
Detector: Purple19

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/03/13 19:04 5 ICABT 160-233516/12 233516 PS
02/03/13 19:14 5 ICABT 160-233516/13 233516 PS
02/03113 1921 5 ICABT 160-233516/14 233516 | PS
02/03/13 19:53 5 ICABT 160-233516/15 233516 PS
02/03/13 20:01 5 ICABT 160-233516/16 233516 PS
02/03/13 20:08 5 ICABT 160-233516/17 233516 PS
02/03/13 20:18 5 ICABT 160-233516/18 233516 PS
02/03/13 20:25 5 ICABT 160-233516/19 233516 PS
02/04/13 20:54 5 ICVABT 160-233516/20 233516 PS
02/04/13 21:00 5 ICVABT 160-233516/21 233516 PS
02/04/13 21:06 5 ICVABT 160-233516/22 233516 PS
01/18/16 07:04 40 ICABT 160-233516/1 233516 PS
01/18/16 08:07 40 ICABT 160-233516/2 233516 PS
01/18/16 10:08 40 ICABT 160-233516/3 233516 PS
01/18/16 11:00 40 ICABT 160-233516/4 233516 ] PS
01/18/16 11:46 40 ICABT 160-233516/5 233516 PS
01/18/16 12:31 40 ICABT 160-233516/6 233516 PS
01/18/16 15:14 40 ICABT 160-233516/7 233516 ] PS
01/18/16 21:03 40 ICABT 160-233516/8 233516 PS
01/19/16 11:09 30 ICVABT 160-233516/9 233516 PS
01/19/16 12:08 30 ICVABT 160-233516/10 233516 PS
01/19/16 12:54 30 ICVABT 160-233516/11 233516 PS
04/03/20 16:30 1000 ICB 160-466735/24 466735 PS
04/30/20 00:59 2 CCVB 160-469241/26 469241  Ca
04/30/20 01:01 2 CCVA 160-469241/41 469241 CcJQ
04/30/20 01:04 200 CCB 160-469241/45 469241 CcJQ
04/30/20 07:36 200 180-104548-3 JOF-SEW-TUB01-202004¢ 469241 468145 904.0 CcJQ

. 9~A02

| 04/30/20 12:39 200 zzzz77 469241
Detector: Red0

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/09/19 16:46 15 ICRA6 160-438586/1 438586 SCB
07/09/19 17:30 15 ICRA6 160-438586/2 438586 SCB
07/09/19 17:49 15 ICRA6 160-438586/3 . 438586  SCB
07/09/19 18:08 15 ICRA6 160-438586/4 438586 SCB
07/09/19 18:26 15 ICRA6 160-438586/5 438586 SCB
07/09/19 18:44 15 ICRAG 160-438586/6 438586  SCB
07/09/19 19:02 15 ICRA6 160-438586/7 438586 SCB
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Gas Flow Proportional Counter Run Log

Detector: Red0 (Continued)

Page 5 of 7

Page 406 of 418

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/10/19 09:28 5 ICVRA6 160-438586/8 438586 SCB
071019 10:07 5 ICVRA6 160-438586/9 438586  SCB
07/10/19 10:14 5 ICVRAG6 160-438586/10 438586 SCB
05/01/20 00:13 2 CCVA 160-469304/92 469304
05/01/20 00:17 2 CCVB 160-469304/100 469304
05/01/20 00:22 200 CCB 160-469304/108 469304
05/01/20 04:34 200 zzzz77 469304
0501/20 08:02 200 zzzzz 469304
05/01/20 11:47 200 722777 469304
05/01/20 15:26 0 ICB 160-469304/140 469304 AJD
0501/20 15226 1000 ICB 160-469418/1 469418 | PS
05/07/20 00:13 2 CCVA 160-469778/1 469778 KLS
05/07/20 00:17 2 CCVB 160-469778/9 469778 KLS
05/07/20 00:22 200 CCB 160-469778/17 469778 KLS
05/07/20 04:11 200 zzzzz7 469778
05/07/20 10:20 100 LCS 160-468144/2-A 469778 468144 903.0 KLS
05/07/20 12:04 200 zzzzz7 469778
Detector: Red12

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/09/19 19:38 15 ICRA6 160-438599/1 438599 SCB
07/10/19 09:26 15 ICRA6 160-438599/2 438599 SCB
07/10/19 09:46 15 ICRAG 160-438599.3 438599 SCB
07/10/19 10:04 15 ICRA6 160-438599/4 438599 SCB
07/10/19 10:57 15 ICRA6 160-438599/5 438599 SCB
07/10/19 11:15 15 ICRA6 160-43859966 438599  SCB_
07/10/19 11:32 15 ICRA6 160-438599/7 438599 SCB
07/10/19 12:23 5 ICVRA6 160-438599/8 438599 SCB
071019 12:29 5 ICVRA6 1604385999 438599  SCB
07/10/19 12:35 5 ICVRAG6 160-438599/10 438599 SCB
05/01/20 15:27 1000 ICB 160-469418/14 469418 PS
05/07/20 00:14 2 CCvB 160-46977839 469778 KLS
05/07/20 00:18 2 CCVA 160-469778/47 469778 KLS
05/07/20 00:22 200 CCB 160-469778/57 469778 KLS
0507/20 04:13 100 zzzzz 460778
05/07/20 06:06 100 zzz7z7z 469778
05/07/20 10:22 100 180-104548-1 JOF-SEW-02-20200409 ~ 469778 468144 903.0 KLS
L AOI2
Detector: Red13

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/09/19 19:38 15 ICRA6 160-438600/1 438600 SCB
07/10/19 09:26 15 ICRA6 160-438600/2 438600 SCB
07/10119 09:46 15 ICRA6 1604386003 . 438600 SCB
07/10/19 10:04 15 ICRA6 160-438600/4 438600 SCB
07/10/19 10:22 15 ICRA6 160-438600/5 438600 SCB
0771019 11:15 15 ICRA6 160-4386006 438600  SCB
07/10/19 11:33 15 ICRA6 160-438600/7 438600 SCB
07/10/19 12:29 5 ICVRAG6 160-438600/8 438600 SCB
07/10/19 12:35 5 ICVRAG6 160-438600/9 438600 SCB
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Gas Flow Proportional Counter Run Log

Detector: Red13 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/10/19 12:41 5 ICVRA6 160-438600/10 438600 SCB
05/01/20 15:27 1000 ICB 160-469418/15 469418 PS
05/07/20 00:14 2 CCVB 160-469778/40 469778 KLS
05/07/20 00:18 2 CCVA 160-469778/48 469778 KLS
05/07/20 00:22 200 CCB 160-469778/56 469778 KLS
0507/20 04:13 100 zzzzz 460778
05/07/20 06:06 100 zzzz7zZ 469778
05/07/20 10:22 100 180-104548-1 DU JOF-SEW-02-20200409 ~ 469778 468144 903.0 KLS
L AOI2 DU
Detector: Red14

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/09/19 19:38 15 ICRA6 160-438601/1 438601 SCB
07/10/19 09:26 15 ICRA6 160-438601/2 438601 SCB
07/10/19 09:46 15 ICRA6 160-438601/3 43601 ~ SCB
07/10/19 10:05 15 ICRA6 160-438601/4 438601 SCB
07/10/19 10:22 15 ICRA6 160-438601/5 438601 SCB
07/10/19 1058 15 ICRA6 160-4386016 . 438601  SCB
07/10/19 11:33 15 ICRA6 160-438601/7 438601 SCB
07/10/19 12:35 5 ICVRA6 160-438601/8 438601 SCB
071019 12:42 5 ICVRA6 160-438601/9 438601  SCB
07/10/19 12:49 5 ICVRAG6 160-438601/10 438601 SCB
05/01/20 15:27 1000 ICB 160-469418/16 469418 PS
0507/20 00:14 2 CCVB 160-469778/41 469778 | KLS
05/07/20 00:18 2 CCVA 160-469778/49 469778 KLS
05/07/20 00:22 200 CCB 160-469778/58 469778 KLS
0507/20 04:14 100 zzzzz 469778
05/07/20 06:07 100 zzzz7z 469778
05/07/20 10:22 100 180-104548-2 JOF-SEW-FB01-2020040 469778 468144 903.0 KLS
B 9~ AOI2
Detector: Red15

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/09/19 19:38 15 ICRA6 160-438603/1 438603 SCB
07/10/19 09:26 15 ICRA6 160-438603/2 438603 SCB
071019 09:46 15 ICRA6 160-438603/3 438603 ~ SCB
07/10/19 10:05 15 ICRA6 160-438603/4 438603 SCB
07/10/19 10:23 15 ICRA6 160-438603/5 438603 SCB
071019 1058 15 ICRA6 160-43860366 438603 ~  SCB
07/10/19 11:15 15 ICRA6 160-438603/7 438603 SCB
07/10/19 12:42 5 ICVRAG6 160-438603/8 438603 SCB
07/1019 12:49 5 ICVRA6 1604386030 438603 ~  SCB
07/10/19 12:57 5 ICVRAG6 160-438603/10 438603 SCB
05/01/20 15:27 1000 ICB 160-469418/13 469418 PS
05/07/20 00:14 2 CCVB 160-469778/42 469778 KLS
05/07/20 00:18 2 CCVA 160-469778/50 469778 KLS
05/07/20 00:22 200 CCB 160-469778/55 469778 KLS
05/07/20 04:14 100 zzz77z 469778
05/07/20 06:07 100 zzzzz 469778
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Gas Flow Proportional Counter Run Log

Detector: Red15 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
05/07/20 10:22 100 180-104548-3 JOF-SEW-TUB01-202004 469778 468144 903.0 KLS

09 ~ AOI2

Detector: Red20

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
07/09/19 12:41 15 ICRA6 160-438608/1 438608 SCB
07/09/19 13:01 15 ICRA6 160-438608/2 438608 SCB
07/0019 1322 15 ICRAG 160-438608/3 438608 ~  SCB
07/09/19 13:42 15 ICRA6 160-438608/4 438608 SCB
07/09/19 14:30 15 ICRA6 160-438608/5 438608 SCB
07/0919 14:49 15 ICRAG 160-438608/6 438608 ~  SCB
07/09/19 15:07 15 ICRAG6 160-438608/7 438608 SCB
07/10/19 11:18 5 ICVRA6 160-438608/8 438608 SCB
071019 11:28 5 ICVRA6 160-438608/9 438608 ~  SCB
07/10/19 11:35 5 ICVRAG6 160-438608/10 438608 SCB
05/01/20 15:28 1000 ICB 160-469418/21 469418 PS
05/07/20 00:21 2 CCVB 160-469778/r5 469778 KLS
05/07/20 00:24 2 CCVA 160-469778/83 469778 KLS
05/07/20 00:27 200 CCB 160-469778/91 469778 KLS
0507/20 04:15 100 zzzzz 469778
05/07/20 10:22 100 MB 160-468144/21-A 469778 468144 903.0 KLS
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Login Sample Receipt Checklist

Client: Environmental Standards Inc. Job Number: 180-104548-1

Login Number: 104548 List Source: Eurofins TestAmerica, Pittsburgh
List Number: 1
Creator: Say, Thomas C

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pittsburgh Page 417 of 418 05/12/2020



Login Sample Receipt Checklist

Client: Environmental Standards Inc. Job Number: 180-104548-1
Login Number: 104548 List Source: Eurofins TestAmerica, St. Louis
List Number: 2 List Creation: 04/15/20 05:04 PM
Creator: Korrinhizer, Micha L

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. True

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. N/A

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A
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COOLERNo: | | [ o | )
coc no: | JOF_SEW_ 20200409 1B

Chain-of-Custody / Analytical Request Document 1 of 1 Pages N\Ul b.u,w\
Chaln-of-Custody | a LEGAL DOCUMENT. Al relevant fields must be complated and accurate Task Dese: _ JOF_SEW N?
- Required Ship 1o Lab: Required Project _aﬁlz..-.__n__“ #. Required Sampler Information 1
Lab Name: TestAmerica Pittsburgh Site 1D #: Jahnsenville Fassil Plant Sampler: K. Nguyen / E. Hicks ’ »
Lab Address: | 301 Alpha Drive Project JOF EIP Bampling Gompany: Stantec
'Biftsburgh, PA 15238 Site Address 535 Siear Flan| Road Rddress [501 Grassmers Park Sulla 22
Ci New | State, Zip: [T, 37134 City/State [Nashville, TN_[Phone: 515-885-1144
Lah Manager Contact Information Site PM Nama: Rey Quinn
PhonelFax: Amw.._.w._ uﬂmm Sampling Team Number:
””._mﬂn-.ﬂ Site PM Email: Send EDD/Hard Gopy to: ,J._.mo .ﬂo&mhm O:mS of Ocmﬁm_x o
Analysis Turnatound Time
1 CALENDAR DAYS U WORKING DAYS m
TAT if different from Belaw m 3 /T o
I” 24 Hours : Fy
" 3 Busi Days =
Sample Depth Hainese ¥ n\
o : i M il | B Business Days '»
c...ﬂ: uumn_ m m ¥ 10 Business Days
£ s ' it N
b SAMPLE 1D SAMPLE M & m m SAMPLE DATE SAMPLE Comments/ u,
m Samples IDs MUST BE UNIQUE| LOCATION - m o TIME m Lab Sample 1.D. g //
m b b 5 i N
JOF-SeW-02-20200409 4 —Aete- "NA | SEW | G N 4/9/2020 1333 9 pH: 6,30 X |x
JoF-Sew-FB0t-20200400  f ~AGHR | NA | NA| AQ |G| FB 4/8/2020 1455 | 3 NA o | |«
JOF-5eW-TUB01-20200400 / [/ =AHE NA | NA| AQ |G| TuB 4/9/2020 1514 3 NA a | |x
AOI0Z (CR 1/8/21) ¥ \ a | [N
AOI02 (CR 1/8/21) / a N ATy
AQIO2 (CR 1/8/21) 7 @ ™ \A /
~
s, el ad s 2 ™~ L
N BIZPeAT 71 7 - 9%
U = s o Nk
o \ vh ) 8 I N
— - N
—— 51 [
=] I~
Additional Comments/Special Instructions: Sample Receipt Conditions
Additional volume collected should be used for |, N @l o fovd o love
. - Nouyen / Stantec 4/10/2020 0800 F \ L ULl {0 i y .
laboratory duplicate analysis. Al \ lu. e L L R ot
e OYes OYes D Yes
B % Q Ne o No =3 )
OYes OYes OYes OYes
O Ne 2 Ne (= T N
Oves Ove OYes O Yes
O Ne O fNo Q No O No
? [ o~
: s 8 3 5
Catrler g E m
® H :
Plhbe
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