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Definitions/Glossary

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Job ID: 180-116936-1

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

%R
CFL
CFU
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MCL
MDA
MDC
MDL
ML
MPN
MQL
NC
ND
NEG
POS
PQL
PRES
QC
RER
RL
RPD
TEF
TEQ
TNTC

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

Contains Free Liquid

Colony Forming Unit

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)
Dilution Factor

Detection Limit (DoD/DOE)

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

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

EPA recommended "Maximum Contaminant Level"
Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)
Method Detection Limit

Minimum Level (Dioxin)

Most Probable Number

Method Quantitation Limit

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)
Negative / Absent

Positive / Present

Practical Quantitation Limit

Presumptive

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)
Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Too Numerous To Count

Eurofins TestAmerica, Pittsburgh
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Job Narrative
180-116936-1

Receipt
The samples were received on 2/8/2021 10:00 AM. Unless otherwise noted below, the samples arrived in good condition, and where
required, properly preserved and on ice. The temperatures of the 2 coolers at receipt time were 2.2° C and 2.3° C.

Receipt Exceptions
Five out of the nine containers received for rad for sample 1 have orange sediment at the bottom of the container. All
container were preserved. JOF-SEW-03-20210205 (180-116936-1)

RAD

Method 903.0: Radium 226 Batch 498598

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-03-20210205 (180-116936-1), JOF-SEW-03-20210205 (180-116936-1[DU]), JOF-SEW-FB01-20210205 (180-116936-2),
JOF-SEW-TUBO01-20210205 (180-116936-3), (LCS 160-498598/1-A) and (MB 160-498598/6-A)

Method 904.0: Radium-228 batch 498600
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-03-20210205 (180-116936-1), JOF-SEW-03-20210205 (180-116936-1[DU]), JOF-SEW-FB01-20210205 (180-116936-2),
JOF-SEW-TUBO01-20210205 (180-116936-3), (LCS 160-498600/1-A) and (MB 160-498600/6-A)

Method PrecSep_0: Radium 228 Prep Batch 160-498600:

During the in-growth process, the following sample needed to be filtered due to sediment present in the sample. This is an indicator of
matrix interference.

Method PrecSep STD: Radium 226 Prep Batch 160-498598:

During the in-growth process, the following sample needed to be filtered due to sediment present in the sample. This is an indicator of
matrix interference.

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_20210205_1B

Job ID: 180-116936-1

Client Sample ID: JOF-SEW-03-20210205

Lab Sample ID: 180-116936-1

[ No Detections.

Client Sample ID: JOF-SEW-FB01-20210205

Lab Sample ID: 180-116936-2

[ No Detections.

Client Sample ID: JOF-SEW-TUB01-20210205

Lab Sample ID: 180-116936-3

[ No Detections.

This Detection Summary does not include radiochemical test results.
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Client Sample Results

Job ID: 180-116936-1

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: JOF-SEW-03-20210205
Date Collected: 02/05/21 10:54
Date Received: 02/08/21 10:00

Lab Sample ID: 180-116936-1
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.373 0.120 0.125 1.00 0.121 pCi/lL 02/12/21 09:09 03/10/21 10:56 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 80.8 40-110 02/12/21 09:09 03/10/21 10:56 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Client Sample Results

Job ID: 180-116936-1

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: JOF-SEW-FB01-20210205

Date Collected: 02/05/21 08:30
Date Received: 02/08/21 10:00

Lab Sample ID: 180-116936-2
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0107 U 0.0489 0.0489 1.00 0.105 pCi/lL 02/12/21 09:09 03/10/21 10:56 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.7 40-110 02/12/21 09:09 03/10/21 10:56 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Client Sample Results

Job ID: 180-116936-1

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: JOF-SEW-TUB01-20210205

Date Collected: 02/05/21 09:17
Date Received: 02/08/21 10:00

Lab Sample ID: 180-116936-3
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.00134 U 0.0464 0.0464 1.00 0.0958 pCi/L 02/12/21 09:09 03/10/21 10:57 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.7 40-110 02/12/21 09:09 03/10/21 10:57 1

Page 9 of 429

Eurofins TestAmerica, Pittsburgh
03/11/2021



Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Client Sample Results

Job ID: 180-116936-1

Method: 904.0 - Radium-228 (GFPC)

Client Sample ID: JOF-SEW-03-20210205

Date Collected: 02/05/21 10:54
Date Received: 02/08/21 10:00

Lab Sample ID: 180-116936-1
Matrix: Water

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.362 U 0.251 0.253 1.00 0.387 pCilL 02/12/21 09:15 02/25/21 08:21 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 80.8 40-110 02/12/21 09:15 02/25/21 08:21 1
Y Carrier 86.4 40-110 02/12/21 09:15 02/25/21 08:21 1

Page 10 of 429

Eurofins TestAmerica, Pittsburgh
03/11/2021



Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Client Sample Results

Job ID: 180-116936-1

Method: 904.0 - Radium-228 (GFPC)

Date Collected: 02/05/21 08:30
Date Received: 02/08/21 10:00

Client Sample ID: JOF-SEW-FB01-20210205

Lab Sample ID: 180-116936-2
Matrix: Water

Page 11 of 429

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.175 U 0.241 0.241 1.00 0.401 pCi/lL 02/12/21 09:15 02/25/21 08:22 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.7 40-110 02/12/21 09:15 02/25/21 08:22 1
Y Carrier 86.4 40-110 02/12/21 09:15 02/25/21 08:22 1
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Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Client Sample Results

Job ID: 180-116936-1

Method: 904.0 - Radium-228 (GFPC)

Date Collected: 02/05/21 09:17
Date Received: 02/08/21 10:00

Client Sample ID: JOF-SEW-TUB01-20210205

Lab Sample ID: 180-116936-3
Matrix: Water

Page 12 of 429

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.136 U 0.242 0.242 1.00 0.410 pCi/lL 02/12/21 09:15 02/25/21 08:22 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.7 40-110 02/12/21 09:15 02/25/21 08:22 1
Y Carrier 86.4 40-110 02/12/21 09:15 02/25/21 08:22 1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_1B

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

Client Sample ID: JOF-SEW-03-20210205 Lab Sample ID: 180-116936-1
Date Collected: 02/05/21 10:54 Matrix: Water
Date Received: 02/08/21 10:00
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium 226 and 228 0.735 0.278 0.282 5.00 0.387 pCi/lL 03/11/21 14:05 1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_1B

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

Client Sample ID: JOF-SEW-FB01-20210205 Lab Sample ID: 180-116936-2
Date Collected: 02/05/21 08:30 Matrix: Water
Date Received: 02/08/21 10:00
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium 226 and 228 0.175 U 0.246 0.246 5.00 0.401 pCi/lL 03/11/21 14:05 1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_1B

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

Client Sample ID: JOF-SEW-TUB01-20210205 Lab Sample ID: 180-116936-3
Date Collected: 02/05/21 09:17 Matrix: Water
Date Received: 02/08/21 10:00
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium 226 and 228 0.137 U 0.246 0.246 5.00 0.410 pCi/lL 03/11/21 14:05 1

Eurofins TestAmerica, Pittsburgh
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Tracer/Carrier Summary

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Job ID: 180-116936-1

Method: 903.0 - Radium-226 (GFPC)

Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba
Lab Sample ID Client Sample ID (40-110)
180-116936-1 JOF-SEW-03-20210205 80.8
180-116936-1 DU JOF-SEW-03-20210205 88.0
180-116936-2 JOF-SEW-FB01-20210205 87.7
180-116936-3 JOF-SEW-TUBO01-20210205 87.7
LCS 160-498598/1-A Lab Control Sample 87.7
MB 160-498598/6-A Method Blank 81.1

Tracer/Carrier Legend
Ba = Ba Carrier
Method: 904.0 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba Y
Lab Sample ID Client Sample ID (40-110) (40-110)
180-116936-1 JOF-SEW-03-20210205 80.8 86.4
180-116936-1 DU JOF-SEW-03-20210205 88.0 87.5
180-116936-2 JOF-SEW-FB01-20210205 87.7 86.4
180-116936-3 JOF-SEW-TUBO01-20210205 87.7 86.4
LCS 160-498600/1-A Lab Control Sample 87.7 87.9
MB 160-498600/6-A Method Blank 81.1 86.4

Tracer/Carrier Legend

Ba = Ba Carrier
Y =Y Carrier
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QC Sample Results

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Job ID: 180-116936-1

Method: 903.0 - Radium-226 (GFPC)

Page 17 of 429

Lab Sample ID: MB 160-498598/6-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 501414 Prep Batch: 498598
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.01798 U 0.0539 0.0539 1.00 0.102 pCi/L 02/12/21 09:09 03/10/21 10:57 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 81.1 40-110 02/12/21 09:09 03/10/21 10:57 1
Lab Sample ID: LCS 160-498598/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 501414 Prep Batch: 498598
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 11.20 1.15 1.00 0.110 pCi/lL 99 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 87.7 40-110
Lab Sample ID: 180-116936-1 DU Client Sample ID: JOF-SEW-03-20210205
Matrix: Water Prep Type: Total/NA
Analysis Batch: 501414 Prep Batch: 498598
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium-226 0.373 0.2776 0.101 1.00 0.0977 pCi/lL 0.42 1
DU DU
Carrier %Yield Qualifier Limits
Ba Carrier 88.0 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-498600/6-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 499945 Prep Batch: 498600
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.1100 U 0.245 0.245 1.00 0.421 pCi/L 02/12/21 09:15 02/25/21 08:22 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 81.1 40-110 02/12/21 09:15 02/25/21 08:22 1
Y Carrier 86.4 40-110 02/12/21 09:15 02/25/21 08:22 1

Eurofins TestAmerica, Pittsburgh
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QC Sample Results
Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_1B

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

Lab Sample ID: LCS 160-498600/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 499945 Prep Batch: 498600
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 7.40 9.184 1.07 1.00 0.360 pCi/L 124  75.125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 87.7 40-110
Y Carrier 87.9 40-110
Lab Sample ID: 180-116936-1 DU Client Sample ID: JOF-SEW-03-20210205
Matrix: Water Prep Type: Total/NA
Analysis Batch: 499945 Prep Batch: 498600
Total

Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium-228 0.362 U 0.5210 0.267 1.00 0.387 pCilL 0.31 1

DU DU

Carrier %Yield Qualifier Limits
Ba Carrier 88.0 40-110
Y Carrier 87.5 40-110

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

Lab Sample ID: 180-116936-1 DU Client Sample ID: JOF-SEW-03-20210205
Matrix: Water Prep Type: Total/NA
Analysis Batch: 501580
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium 226 and 0.735 0.7986 0.285 5.00 0.387 pCi/L 0.1

| 228

Eurofins TestAmerica, Pittsburgh
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QC Association Summary

Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_1B
Rad
Prep Batch: 498598
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-116936-1 JOF-SEW-03-20210205 Total/NA Water PrecSep STD
180-116936-2 JOF-SEW-FB01-20210205 Total/NA Water PrecSep STD
180-116936-3 JOF-SEW-TUBO01-20210205 Total/NA Water PrecSep STD
MB 160-498598/6-A Method Blank Total/NA Water PrecSep STD
LCS 160-498598/1-A Lab Control Sample Total/NA Water PrecSep STD
180-116936-1 DU JOF-SEW-03-20210205 Total/NA Water PrecSep STD

Prep Batch: 498600

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
180-116936-1 JOF-SEW-03-20210205 Total/NA Water PrecSep_0
180-116936-2 JOF-SEW-FB01-20210205 Total/NA Water PrecSep_0
180-116936-3 JOF-SEW-TUB01-20210205 Total/NA Water PrecSep_0
MB 160-498600/6-A Method Blank Total/NA Water PrecSep_0
LCS 160-498600/1-A Lab Control Sample Total/NA Water PrecSep_0
180-116936-1 DU JOF-SEW-03-20210205 Total/NA Water PrecSep_0

Eurofins TestAmerica, Pittsburgh
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Lab Chronicle

Client: Environmental Standards Inc.
Project/Site: JOF_SEW_20210205_1B

Job ID: 180-116936-1

Client Sample ID: JOF-SEW-03-20210205
Date Collected: 02/05/21 10:54

Lab Sample ID: 180-116936-1
Matrix: Water

Date Received: 02/08/21 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 999.36 mL 109 498598 02/12/21 09:09 AVB TAL SL
Total/NA Analysis 903.0 1 501414 03/10/21 10:56 ANW TAL SL
Instrument ID: GFPCPURPLE
Total/NA Prep PrecSep_0 999.36 mL 109 498600 02/12/21 09:15 AVB TAL SL
Total/NA Analysis 904.0 1 499945 02/25/21 08:21 ANW TAL SL
Instrument ID: GFPCBLUE
Total/NA Analysis Ra226_Ra228 1 501580 03/11/21 14:05 SCB TAL SL
Pos
Instrument ID: NOEQUIP
Client Sample ID: JOF-SEW-FB01-20210205 Lab Sample ID: 180-116936-2
Date Collected: 02/05/21 08:30 Matrix: Water
Date Received: 02/08/21 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 1000.98 mL 109 498598 02/12/21 09:09 AVB TAL SL
Total/NA Analysis 903.0 1 501414 03/10/21 10:56 ANW TAL SL
Instrument ID: GFPCPURPLE
Total/NA Prep PrecSep_0 1000.98 mL 109 498600 02/12/21 09:15 AVB TAL SL
Total/NA Analysis 904.0 1 499945 02/25/21 08:22 ANW TAL SL
Instrument ID: GFPCBLUE
Total/NA Analysis Ra226_Ra228 1 501580 03/11/21 14:05 SCB TAL SL
Pos
Instrument ID: NOEQUIP
Client Sample ID: JOF-SEW-TUB01-20210205 Lab Sample ID: 180-116936-3
Date Collected: 02/05/21 09:17 Matrix: Water
Date Received: 02/08/21 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 999.43 mL 109 498598 02/12/21 09:09 AVB TAL SL
Total/NA Analysis 903.0 1 501414 03/10/21 10:57 ANW TAL SL
Instrument ID: GFPCPURPLE
Total/NA Prep PrecSep_0 999.43 mL 109 498600 02/12/21 09:15 AVB TAL SL
Total/NA Analysis 904.0 1 499945 02/25/21 08:22 ANW TAL SL
Instrument ID: GFPCBLUE
Total/NA Analysis Ra226_Ra228 1 501580 03/11/21 14:05 SCB 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_20210205_1B

Analyst References:
Lab: TAL SL
Batch Type: Prep
AVB = Amber Bleem
Batch Type: Analysis
ANW = Aamber Woods
SCB = Sarah Bernsen

Lab Chronicle
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Accreditation/Certification Summary
Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_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 12-08-21
California Los Angeles County Sanitation 10259 06-30-21
Districts
California State 2886 06-30-21
Connecticut State PH-0241 03-31-21
Florida NELAP E87689 06-30-21
HI - RadChem Recognition State n/a 06-30-21
lllinois NELAP 004553 11-30-21
lowa State 373 12-01-22
Kansas NELAP E-10236 10-31-21
Kentucky (DW) State KY90125 01-01-22
Louisiana NELAP 04080 06-30-21
Louisiana (DW) State LAO11 12-31-21
Maryland State 310 09-30-21
MI - RadChem Recognition State 9005 06-30-21
Missouri State 780 06-30-22
Nevada State MO000542020-1 07-31-21
New Jersey NELAP MO002 06-30-21
New York NELAP 11616 04-01-21
North Dakota State R-207 06-30-21
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-21
Oregon NELAP 4157 09-01-21
Pennsylvania NELAP 68-00540 03-01-22
South Carolina State 85002001 06-30-21
Texas NELAP T104704193-19-13 07-31-21
US Fish & Wildlife US Federal Programs 058448 07-31-21
USDA US Federal Programs P330-17-00028 03-11-23
Utah NELAP MO000542019-11 07-31-21
Virginia NELAP 10310 06-14-21
Washington State C592 08-30-21
West Virginia DEP State 381 10-31-21

Eurofins TestAmerica, Pittsburgh
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Method Summary

Client: Environmental Standards Inc. Job ID: 180-116936-1
Project/Site: JOF_SEW_20210205_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_20210205_1B

Sample Summary

Job ID: 180-116936-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
180-116936-1 JOF-SEW-03-20210205 Water 02/05/21 10:54 02/08/21 10:00
180-116936-2 JOF-SEW-FB01-20210205 Water 02/05/21 08:30 02/08/21 10:00
180-116936-3 JOF-SEW-TUBO01-20210205 Water 02/05/21 09:17 02/08/21 10:00

Page 24 of 429
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REAGENT TRACEABILITY SUMMARY

Lab Name: Eurofins TestAmerica, St. Louis Job No.: 180-116936-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Ba carrier 00084 12/03/21|12/07/20 | DI Water, Lot N/A 1000 mL|BaCl2 00007 34.05 g|Ba Carrier 34.05 mg/mL
Barium Chloride 34.05 mg/mL
Nitric Acid 01024 5 mL|Nitric acid 0.08 mg/mL
.BaCl2 00007 04/25/24 Acros Organics (Fisher), Lot A0385617 (Purchased Reagent) Ba Carrier 100 %
Barium Chloride 100 %
.Nitric Acid 01024 12/03/21 Fisher Chemical, Lot 0000250832 (Purchased Reagent) Nitric acid 16 mol/L
Ra-226_ 00022 12/06/19|08/24/16 | 1M HNO3, Lot n/a 100 mL Ra 7534.61
- dpm/mL
Ra-226_ 00021 5.0595 g|Radium-226 7534.61
dpm/mL
Rn-222 7534.61
dpm/mL
Total Alpha Emitting Radium 7534.61
Isotopes dpm/mL
.Ra-226 00021 09/01/53 NIST, Lot 4967A (Purchased Reagent) Radium-226 2482 Bqg/g
Rn-222 2482 Bg/g
Total Alpha Emitting Radium 2482 Bqg/g
Isotopes
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
- N 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_00030 05/04/21|04/08/20|0.1M HC1l, Lot N/A 2000 mL |Ra-226 00025 6 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 HCl, Lot N/A 100 mL|Ra-226 00024 4.9774 g|Ra 8409.79
N N 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
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REAGENT TRACEABILITY SUMMARY

Lab Name: Eurofins TestAmerica, St. Louis Job No.: 180-116936-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Radium-226 2815.99 Bg/g
Rn-222 2815.99 Bg/g
Total Alpha Emitting Radium 2815.99 Bg/g
Isotopes
Ra-228_00040 06/18/21|06/18/20|0.1M HC1l, Lot N/A 1000 mL|Ra-228 00039 4.9716 g|Radium-228 22.4157
dpm/mL
.Ra-228 00039 06/18/70 Eckert & Ziegler, Lot D-K-19023-01-00 (Purchased Reagent) Radium-228 75.1459 Bg/g
Sr-90_00004 09/17/59|06/21/11|0.1M HCL, Lot O 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 Bqg/g
Sr 7499.25 Bg/g
Sr-90 7499.25 Bg/g
Sr-90_00018 03/03/22|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 Bqg/g
Sr-90 7462.82 Bg/g
Th-230_00052 11/15/20|11/15/19|0.5 M HNO3, Lot n/a 100 mL|Th-230 00051 5.0493 g |Gross Alpha 2254.57
dpm/mL
Th-230 2254.57
dpm/mL
.Th-230_ 00051 11/15/20 Eckect & Ziegler, Lot 114474 (Purchased Reagent) Gross Alpha 744.187 Bg/g
Th-230 744.187 Bg/g
Th-230_00056 01/07/22|11/15/19|0.5 M HNO3, Lot n/a 100 mL|Th-230_00054 5.0402 g |Gross Alpha 2289.58
dpm/mL
Th-230 2289.58
dpm/mL
.Th-230_ 00054 11/15/20 Eckect & Ziegler, Lot 114475 (Purchased Reagent) Gross Alpha 757.106 Ba/g
Th-230 757.106 Bg/g
Y Carrier 00060 [06/01/22] CPI, Lot 10064660-8 (Purchased Reagent) Y Carrier 50000 mg/L]
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. National Institute of Standeards & Technology

W ertificate

Standard Reference Material® 4967A
Radium-226 Radioactivity Standard

This Standard Reference Material (SRM) consists of a solution of a standardized and certified quantity of radioactive
radium-226 in a suitably stable and homogeneous matrix. It is intended primarily for the calibration of instruments that
are used to measure radioactivity and for the monitoring of radiochemical procedures. A unit of SRM 4967A consists of
approximately 5 mL of a hydrochloric acid and barium chloride solution, whose composition is specified in Table 1 and
2, contained in a flame-sealed borosilicate-glass ampoule [1].

The certified radium-226 massic activity value, at a Reference Time of 1200 EST, 01 September 2003, is:
(2482 + 30) Bgeg'

A NIST certified value, as used within the context of this certificate, is a value for which NIST has the highest confidence
in its uncertainty assessment. It is a “measurement result” [2] obtained directly or indirectly from a “primary reference
measurement procedure” [3]. The certified value is traceable to the derived SI unit, becquerel (Bq).

Additional physical, chemical, and radiological properties for this SRM, as well as details on the standardization method,
are given in Table 1 and 2. Uncertainties for the certified quantities are expanded (k = 2). The uncertainties are
calculated according to the ISO and NIST Guides [4,5]. Table 3 contains a specification of the components that
comprise the uncertainty analyses.

Expiration of Certification: The certification of SRM 4967A is valid indefinitely, within the measurement uncertainty
specified, provided that the SRM is handled and stored properly and that no evaporation or change in composition has
occurred. The solution matrix, in an unopened ampoule, is homogeneous and stable within its half-life-dependent useful
lifetime provided the SRM is handled in accordance with instructions given in this certificate (see “Instructions for
Handling and Storage”™). Periodic recertification of this SRM is not required. The certification is nullified if the SRM is
damaged, contaminated, or otherwise modified.

Maintenance of Certification: NIST will monitor this SRM over the period of its certification. If substantive technical
changes occur that affect the certification, NIST will notify the purchaser. Registration (see attached sheet) will facilitate
notification.

Radiological and chemical hazard: Consult the Safety Data Sheet (SDS), enclosed with the SRM shipment, for
radiological and chemical hazard information.

This SRM was prepared in the NIST Physical Measurement Laboratory, Radiation Physics Division, under the direction
of M.P. Unterweger, Group Leader of the Radioactivity Group. The overall production, technical direction, and physical
measurement leading to certification were provided by R. Collé and P. Volkovitsky of the NIST Radiation Physics
Division, Radioactivity Group. Statistical consultation was provided by S.D. Leigh of the NIST Statistical Engineering
Division.

Support aspects involved in the issuance of this SRM were coordinated through the NIST Office of Reference Materials.

Lisa R. Karam, Chief

Radiation Physics Division
Gaithersburg, Maryland 20899 Robert L. Watters, Jr., Director
Certificate Issue Date: 03 September 2013 Office of Reference Materials

See Certificate Revision History on Last Page
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Table 3. Uncertainty Evaluation for the Massic Activity of SRM 4967A

Relative standard
uncertainty
. Assessment | contribution on
Uncertainty component Type(") massicé activity of
(%)

1 Calibration of the “1947 (1967 recalibrated) series” of radium-226 B 0.34
solution standards in terms of mass of radium-226" )
Ratio of the mass of radium-226 in SRM 4967A to the mass of radium-

2 226 in the “1947 (1967 recalibrated) series” of radium-226 solution B 0.15
standards. Weighted mean of the ratios obtained using seven different ’
comparisons.

3 Corrections for the decay of radium-226. Standard uncertainty of the A 0.007
radium-226 half-life. )

4 | Gravimetric measurements B 0.10

5 Conversion of radium-226 mass to activity. Standard uncertainty of the A 0.44
radium-226 half-life."” i

6 | Photon emitting impurities. Limit of detection. B 0.01

Relative combined standard uncertainty 0.6
Relative expanded nncertainty (k = 2) 1.2

® Letter A denotes cvaluation by statistical methods; B denotes evaluation by other methods.
® For further details on NBS/NIST radjum series calibrations refer to reference [8]. The 1967 recalibrations of the “1947 series” and
of the “1957 series” were made using pressurized “4n™y ionization chamber (PIC) “A”. The master solution for SRM 4967A was
directly compared with the “1947 (1967 recalibrated) series” of radium-226 solution standards using PIC “A”, and was compared
with the solutions of the “1992 series” of radium solution standards (SRM 4967) using PIC “A”, pulse-ionization-chamber radon
analyses (see references [9] and [10]), and germanium photon spectrometry. The radium-226 in SRM 4967A was chemically
purified approximately 55 years from the reference time. The lead-210 and its daughter radionuclides are still not in equilibrium as
of the 2013 certificate issue date.
) The U.S National Standards for radium-226 are certified in terms of mass of radium-226, as were all radium-226 SRMs prior to the
“1992 series”. Beginning with “1992 series”, radium-226 solution SRMs are now certified in terms of the massic activity of
radium-226. The relative standard uncertainty of the activity of radium-226 per unit mass of radium-226 is determined by the
relative standard uncertainty of A (i.e., of the half-life). The relative standard uncertainties of the atomic weight of radium-226 and
of Avogadro’s number are negligible.

SRM 4967A
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Table 1. Certified Massic Activity of SRM 4967A

Radionuclide

Radium-226

Reference time

1200 EST, 01 September 2003

Massic activity of the solution 2482 Bq-g'l

Relative expanded uncertainty (k =2) 1.20 %

Table 2. Uncertified Information of SRM 4967A

Source description

Liquid in a flame-sealed 5 mL borosilicate-glass ampoule [1]

Solution composition 1.0 molsL"" HCI with 80pg of BaCl, per gram of solution
Solution density (1.017 +0.002) gemL™ at 21 °C®

Solution mass (5.086 + 0.003) g®

Photon-Emitting Impurities None detected™

Half-lives used 225Ra: (1600 +7) a [6]®

22Ra: (3.8235 £ 0.0003) d [7]©
Calibration methods Gravimetric dilution of SRM 4963, confirmed by comparison with solution
(and instruments) standards, and derivatives thereof, from the NBS/NIST “1947 (1967 recalibrated)

series” of radium-226 solution standards. The mass of radium-226 in these
solution standards had previously been determined by comparison with the
U.S. National Standards for radium-226. Conversion from mass of radium-226 to
activity of radium-226 was done using the half-life of radium-226 shown above.®

® The stated uncertainty is two times the standard uncertzinty. See reference 5.
) The estimated lower limits of detection for photon-emitting impurities, as of September 2003, expressed as massic photon mission

rate, are:

6 x 10° s"'sg! for energies between 22 keV and 182 keV,
3 x 10° gsg’! for energies between 190 keV and 347 keV,
8 x 107! s'lsg’! for energies between 356 keV and 1455 keV, and
3 x 107 s”'eg™! for energies between 1465 keV and 2750 keV,
provided that the photons are separated in energy by 4 keV or more from photons emitted in the decay of 226Ra and progeny.

©) The stated uncertainty is the standard uncertainty. See reference 5.

@ Eor further details on NBS/NIST radium series calibrations refer to reference [8]. The 1967 recalibrations of the “1947 series” and
of the “1957 series” were made using pressurized “4=”y ionization chamber (PIC) “A”. The master solution for SRM 4967A was
directly compared with the “1947 (1967 recalibrated) series™ of radium-226 solution standards using PIC “A”, and was compared
with the solutions of the #1992 series” of radium solution standards (SRM 4967) using PIC “A”, pulse-ionization-chamber radon
analyses (see references [9] and [10]), and germanium photon spectrometry. The radium-226 in SRM 4967A was chemically
purified approximately 55 years from the reference time. The lead-210 and its daughter radionuclides are still not in equilibrium as

of the 2013 certificate issue date.

SRM 4967A
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INSTRUCTIONS FOR HANDLING AND STORAGE

Handling: If the ampoule is transported, it should be packed, marked, labeled, and shipped m accordance with the
applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous good (hazardous
material) because of both the radioactivity and the strong acid. Only persons qualified to handle both radioactive
material and alkaline and/or acidic solutions should open the ampoule. To minimize personnel exposure, appropriate
shielding and/or distance should be used. Refer to the SDS for further information.

Storage: SRM 4967A should be stored and used at a temperature between 5 °C and 65 °C. The ampoule (or any
subsequent container) should always be clearly marked as containing radioactive material.

REFERENCES

[1] NIST Physical Measurement Laboratory; Storage and Handling of Radioactive Standard Reference Materials,
Ampoule Specifications and Opening Procedure, available at http://www.nist.gov/pml/div682/grp04/stm.cfin
(accessed Sep 2013). Note: This SRM is contained in a generic borosilicate-glass ampoule and not in the standard
NIST ampoule.

[2} JCGM 200:2012; International Vocabulary of Metrology - Basic and General Concepts and Associated Terms
(VIM) (2008 version with Minor Corrections), 3rd edition; Joint Committee for Guides in Metrology: BIPM, Sevres
Cedex, France; p. 19 (2012); available at hitp://www.bipm.org/utils/common/documents/jcgm/JCGM_200_2012.pdf
(accessed Sep 2013).

(3] JCGM 200:2012; International Vocabulary of Metrology - Basic and General Concepts and Associated Terms
(VIM) (2008 version with Minor Corrections), 3rd edition; Joint Committee for Guides in Metrology: BIPM, Sevres
Cedex, France; p. 18 (2012); available at hitp://www.bipm.org/utils/common/documents/jegm/ICGM_200_2012,pdf
(accessed Sep 2013).

[4] TCGM 100:2008; Guide to the Expression of Uncertainty in Measurement; (GUM 1995 with Minor Corrections),
Joint Committee for Guides in Metrology: BIPM, Sevres Cedex, France (2008); available at
http://www.bipm.org/utils/common/documents/jcgm/JCGM_100_2008_E.pdf (accessed Sep 2013).

[5] Taylor, B.N.; Kuyatt, C.E.; Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement
Results; NIST Technical Note 1297, U.S. Govermment Printing Office: Washington, DC (1994); available at
http://www.nist.gov/pml/pubs/index.cfm (accessed Sep 2013).
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http://www.nucleide.org/DDEP_WG/Nuclides/Ra-226_tables.pdf (accessed Sep 2013).

[7] Chisté, V; Bé,M.M.; July 2010, **Rn; LNE-LNHB/CEA Table of Radionuclides, available at
http://www.nucleide.org/DDEP_WG/Nuclides/Rn-222_tables.pdf (accessed Sep 2013).

[8] Mann, W.B.; Stockman, L.L.; Youden, W.J.; Schwebel, A.; Mullen, P.A.; Garfinkel, S.B.; Preparation of New
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Certificate Revision History: September 2013 {Text and expiration date revised); December 2004 (Original certification date).

Users of this SRM should ensure that the Certificate in their possession is current. This can be accomplished by
contacting the SRM Program: telephone (301) 975-2200; fax (301) 948-3730; e-mail srminfo@nist.gov; or via the
Internet at http:/fwww.nist.gov/srm.
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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
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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
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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
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Eurofins TestAmerica St. Louis St. Louis Radiological Standard Printed; 5/4/2020 2:57 PM

Verification
Standard ID Number: Ra-226 00030 Radionr.lclide:
True Value = | Ra-226 |
Date Analyzed:
Replicates
#1 11800 IpCiIL org
#2 11160 JpCifl.org
#3 11050 |pCilLorg
Mean=  11336.667
1sigma= 405.01028 1.96 sigma= 793.8202
True Value minus 5% =  10780.6 {True Value - 5%)
True Value plus 5% =  11915.4 (True Value + 5%)
Accuracy:
Mean value within 5% of Certified (True) Value? Yes (Acceptance Criteria)
Precislon:
1.96 sigma Value Within 10% of Mean Value? Yes (Acceptance Criteria)
Standard Reverification Acceptable? Yos

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

1st Reviewed By/Date: _Q{&&/w" Vb(.CU/‘)}O DS!M’! ww
o5 |ot|2020

2nd Reviewed By/Date: |

P:\ RAD-071 Revised 8-9-16
RAD-0071_Standard. Reverification_3pts Ra-226_00029 5.3.2¢ ¢tLP SOP ST-QA-0002
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Eurofins TestAmerica St. Louis

Decay Calculations

Raw Sample/Standard Information

Initlal Date/Time (t,): £2/5:2016 0:00°
Decayto Date/Time (t): §/4/20 0:00
Initial Activity (A,):- - 26.23 dpm
Initial Aliquot: - 1mh
Initial Cone: 25.229 dpm/mL
*Soln. Denslty: 1 g/mL
Nuclide: Re-226
Half-Life (days): 584400, decay days | fraction
“*Decay Factor: 0.9985| 1246.00 0.00213
Decay Corr Actlvity: 2.5192E+01 dpm
Decay Corr Conc: 2.56192E+01 dpm/mL
Conversion/Calculations
Final Activity Unit: -
Activity Unit Factor: 0.45045
Final Volume Unit: L
Volume Unit Factor: 0.001
Final Concentration: 1.1348E+04 pCillL
Allquot Volume: 1.0000E+00°L
Final Actlvity (A): 1.1348E+04 pCl

** Uses basic decay equation: A = A, * exp(-In(2)*(t-ty)/(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 42 of 429

Page 1 of 1

03/11/2021



Eurofins TestAmerica St. Louis St. Louis Radiological Standard Printed: 5/4/2020 2:56 PM
Verification

Standard ID Number; Ra-226_00030 Radionuclide:
True Value = pCilLorg Ra-226
Date Analyzed:
Replicates
#1 10770 |pCilLorg
#2 pCi/L or
#3 pCilLorg
Mean=_ 10893.333
1sigma= 361.16566 1.96 sigma = 707.8649
True Value minus 5% =  10780.6 (True Value - 5%)
True Value plus 5% = 119154 (True Value + 5%)
Accuracy:
Mean value within §% of Certifled (True) Value? Yes (Acceptance Criteria)
Preclsion:
1.96 sigma Value Within 10% of Mean Value? Yes (Acceptance Criterla)
Standard Reverification Acceptable? Yos

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

1st Reviewed By/Date; (,-I.ML,L %UA ] JQJ L’s[bu,-ér' J 05[ 04 , wi

2nd Reviewed By/Date: |

PA RAD-071 Revised 6-9-16
RAD-0071_Standard_Reverification_3pts Ra-226_00026 5.3.20 £LP SOP ST-QA-0002
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Eurofins TestAmerica St. Louis Decay Calculations

Raw Sample/Standard Information

Initial Date/Time (t;): 12/5/2016 0:00
Decayto Date/Time (t): 514720 0:00
Initial Activity (A,): 25.23 dpm
Initial Aliquot: 1 mL
initlal Conc: 25.229 dpm/mL
*Soln. Density: 1 g/ml.
Nuclide: Ra-228
Half-Life (days): 584400 decay days | fraction
**Decay Factor: 0.9985| 1246.00 0.00213
Decay Corr Actlvity: 2.5192E+01 dpm
Decay Corr Conc: 2.6192E+01 dom/mL
Converslon/Calculations
Final Activity Unlt: pCi-
Actlvity Unit Factor: 0.45045
Final Volume Unit: L
Volume Unit Factor: 0.001
Final Concentration: 1.1348E+04 pCi/L
Allquot Volume: 1.0000E+00 L
Final Activity (A): 1.1348E+04 pCi

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

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

Sr-90 00001



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



— 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 49 01 429 Laboratory 0371172021
24937 Avenue Tibbitts Valencia. California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



Reagent

Sr-90 00018



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Reagent ID: Sr-90_00018

”II‘S r - 90 _ 0001 8”"’

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 Balg 44774.23338 dpm/mL
Sr-90 Sr-90_00017 11/29/2062 . 7462.82000 Ba/g 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 51 of 429 03/11/2021




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 52 of 429 03/11/2021




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 53 of 429
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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
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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 55 of 429
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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 60 of 429

Yes  (Acceptance Criteria)

Yes (Acceptance Criteria)

03/11/2021
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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 62 of 429 03/11/2021



Reagent

Th-230 00051



1380 Seaboard Industrial Blvd.

=
H 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: 114474

Source Description: 5 mL Liquid in Flame Sealed Ampoule
Product Code: 8230

Customer: Test America Laboratories- St. [ ouis

P.O. Number: 3053229, ltem 1

N42.22-1995, "Traceability of Radioactive Sources to NIST."

Reference Date: 29-October-2019 12:00 PM EST
Uncertainty Calibration
Isotope Half-Life, d Activity, Bq e, % up, % U,%* Method**

*Uncertainty: U - Relative expanded uncertainty, £ = 2. See NIST Technical Note 1297, "Guidelines for Evaluating
and Expressing the Uncertainty of NIST Measurement Results.” **Calibration Methods: 417 LS - 41 Liquid Scintillation
Counting, HPGe - High Purity Germanium Gamima-Ray Spectrometer, IC - Ionization Chamber.

(Certificate continued on reverse side)

h-230.- 000 5|

EZA Certificate Program Rev. 1, 01-FEB-2019 Page 1 of 2

Laboratory 03/11/2021

Corporate Office 29
Page 64 of 4 1380 Seaboard Industrial Blvd, Atlanta, Georgia, 30318

24937 Avenue Tibbitts Valencia, California 91 355



Reagent

Th-230 00052



1 . Louis Radiologi — ,
Teszmencc St. Louis vii:?i ccﬁ::? Standard Printed: 11/18/2019 12:43 PM
L T e

THE LEADER IN ENYIRONMENTAL TESTING

Standard ID Number: [ Th-230 00053 Radionuclide:
True Value = 20311 Th-230
Date Analyzed: 11/16/2019
Replicates
#1 19840 [pCilLorg
#2 ] 20910 JoCiLorg
#3 19879 JpCi/lLorg
Mean = 20209.667
1sigma= 606.81985 1.96sigma= 1189.367
True Value minus 5% = 19295.45 (True Value - 5%)
True Value plus 5% = 21326.55 (True Vaiue + 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
DoD/DOE Consolidated QSM and LANL Statements of Work

1st Reviewed By/Date: TJR 11/18/19

e
2nd Reviewed By/Date: (W /! S// / o'

L:\Public\QA\FORMS\RAD\ RAD-071 Revised 6-9-16
Th-230_00053_111619 1of 1 SOP ST-QA-0002
03/11/2021
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TestAmerica St. Louis

Decay Calculations

Raw Sample/Standard Information

Decayto Date/Time (t):

Initial Aliquot:
*Soin. Density:

Nuclide:

Half-Life (days):
**Decay Factor:
Decay Corr Activity:
Decay Corr Conc:

Initial Date/Time (t,):

Initial Activity (A,):

Initial Conc:

10/29/2019 0:00
11/16/19 0:00

45.09 dpm
1 mL
45.0915 dpm/mL
1 g/mL

Th-230

27539850 decay days
1.0000 18.00

fraction
0.00000

4.5091E+01 dpm
4.5091E+01 dpm/mL

Final Activity Unit:
Activity Unit Factor:
Final Volume Unit:
Volume Unit Factor:
Final Concentration:
Aliquot Volume:
Final Activity (A):

Conversion/Calculations

pCi
0.45045
L
0.001
2.0311E+04 pCilL
1.0000E+00 L
2.0311E+04 pCi

** Uses basic decay equation: A = A * exp{-In(2)*(t-ty)/(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 67 of 429

Page 1 of 1
03/11/2021



Alpha-Spectroscopy TestAmerica St. Louis

Ie—sml-ci Aﬂal'}' sis Rﬂpﬂﬂ Earth City, MO 63045

THE LEADER IN ENVIRONMENTAL TESTING
Sample

Sample Name: 160-36383-A-1-A Type: Sample
Spectrum #1  Analysis #1

1 160-36383-A-1-A

Sample Collection Date: 11/15/2019 12:00:00PM
Comment:

Batch
Batch Name: 450711

AnalysisResultsID: 246263

Description:

Tracer
Tracer Name: Th-229_00028
Tracer Activity: 66.16 DPM / mL x {Vol.) 0.10 mL = 6.62 DPM
Tracer Ref. Date: 8/29/2018 9:44:32AM
Acquisition

Detector: AV244 SN: 51-005EE3
Acquisition Start Date: 11/16/2019 1:40:35PM

Live Time: 960.00 min.

Real Time: 960.01 min.

Background Date: 11/9/2019 2:31:27PM

Bkgd Info: Sample: ICB;AV244; Det: AvV244; Spectrum #1; 11/9/2019
2:31:27 PM

13715 Rider Trail North
9:37:53AM 11/18/2019

Sample Volume : 0.00 Sample Units: L
First Stage Dilution: N/A

Aliquot: N/A  Aliquot Fraction: N/A

Dilution 2: N/A

Lab Preparation:

Client Name: Undefined
Client Contact:
Analyst: 60040

Tracer Nuclide: Th-229
Tracer Recovery: 92.98%

Energy Calibration: I1C-1370619;AV244-11152018
Efficiency Calibration:IC-1370619:AV244-11152018
Calibration Date: 11/15/2018 10:58:47PM
Energy Cal: Gain=7.4575keV/Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch2
Efficiency: 28.89% +/- 0.24% TPU(2 sigma)

520 |
430 _
440
a0 ]
R

g 320 3
280

240 3
200
160 3 Th-230,

120 ﬁf‘lT )
|

80 3 |
40 1 Th-232 i

0- _A..LI I-l“lll \\i

! Th-z2e l

F—y

T T T T T 1 T 1 1 1 L] 1 T L] Li T 1 L] 1 T T LI T T T T 1 1 T T
3374 3574 3774 3874 4174 4374 4574 4774 4974 5174 5374 5574 5774 5974 6174 6374 6574 6774 BOV4 7174

Energy (keV)
General Analysis
Analysis Method: Interactive ROl Analysis
Decay Correction:11/16/2019 1:38:32PM Nuclide Library: Thorium
MDA Constants: Ko =1.64, KB = 1.64 MDA Source: Background
Nuclide Summary (ROI)
Peak Peak Peak ROI ROI

Energy Expected Diff Start End FWHM

B.R. Gross Bkgd Nei

Nuclide kov keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232 3971.0 4,010.0 -39.0 37249 4075.4 .3 100.2 1" 2.0000 9.00 5.229E+001 pCi/L
Th-230 4649.7 4,687.5 -37.8 4455.8 4739.1 3.6 99.7 3399 1.0000 3398.00 1.984E+004 pCi/L
Th-229 4828.6 4,845.3 -16.7 4739.1 5097.1 73.2 99.6 1706 6.0000 1700.00 9.237E+003 pCilL
Th-228 5417.8 5,423.3 -8.5 5209.0 55652.0 K] 99.8 45 19.0000 26.00 1.517E+002 pCi/L
03/11/2021
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T t . Afpha-ﬂSpactmscapy TestAmerica St. Louis
S A mer| 7 13715 Rider Trail North
e erica Analysis Report Earth Ciy, MO 63045
THE LEADER IN ENVIRONMENTAL TESTING 10:28:03AM  11/18/2019
Sample
Sample Name: 160-36383-A-1-B Type: Sampie Sample Volume : 0.00 Sample Units: |
Spectrum #1  Analysis #1 First Stage Dilution: N/A
: 160-36383-A-1-B Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 11/15/2019 12:00:00PM Dilution 2: N/A
Comment: Lab Preparation:
Batch -
Batch Name: 450711 Client Name: Undefined
AnalysisResultsID: 246269 Client Contact:
Description: Analyst: 60040
Tracer

Tracer Name: Th-229 00028

Tracer Activity: 66.16 DPM / mL x (Vol.) 0.10 mL = 6.62 DPM

Tracer Ref. Date: 8/29/2018 9:44:32AM .
Acquisition

Detector: AV245 SN: 49-037wW4
Acquisition Start Date: 11/16/2019 1:40:35PM

Live Time: 960.00 min.

Real Time: 960.04 min.

Background Date: 11/9/2019 2:31:27PM

Bkgd Info: Sampie: ICB;AV245; Det: AV245; Spectrum #1; 11/9/2019
2:31:27 PM

Tracer Nuclide: Th-229
Tracer Recovery: 94.23%

Energy Calibration: IC-1370620;AV245-11152018
Efficiency Calibration:[C-1370620:Av245-11152018
Calibration Date: 11/15/2018 10:58:51PM
Energy Cal: Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 26.18% +/- 0.24% TPU(2 sigma)

520

"’3"5 Th-230

440 3

400 3

350 3
£ 3207
= -
=] -
° 280

240

200 3

160 ]

120 3

80 3

40 7 Th-232 Th-228 L \.

0 T ] T T T 1 L T . T I‘_“_I > L T T ; ‘l T T T T T 1 T l.- T 1

3374 3574 3774 3974 4174 4374 4574 4774 4974 5174 5374 5574 5774 5974 6174 6374 6574 6774 BIT4 TI74

Energy (kev)
General Analysis
Analysis Method: Interactive RO Analysis
Decay Correction:11/16/2019 1:38:32PM Nuclide Library: Thorium
MDA Constants: Ko.=1.64, KB = 1.64 MDA Source: Background
Nuclide Summary (ROJ)
Peak Peak Peak ROl ROI

_ Energy Expected Diff Start End FWHM gp  Gross Bkgd Net
Nuclide kev keV keV keV keV keV %  Counts Counts Counts Activity Units
Th-232  3671.0 40100 -390 3724.9 40754 105 1002 4 0.0000 4.00 2.531E+001 pCiiL
Th-230  4686.9 4,687.5 0.6 4455.8 4731.7 304 997 3202 4.0000 3288.00  2.001E+004 pCilL
Th-229 48585 4,845.3 13.2 4731.7 50971 802 996 1567 6.0000 1561.00  9.361E+003 pCIL
Th-228  5417.8 5423.3 5.5 5200.0 5552.0 2276 998 38 16.0000 22,00 1.398E+002 pCifL

Page 69 of 429
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING
Sample

Sample Name: 160-36383-A-1-C
Spectrum #1  Analysis #1

. 160-36383-A-1-C

Sample Collection Date: 11/15/2019 12:00:00PM
Comment:

Type: Sample

Batch
Batch Name: 450711

AnalysisResultsID: 246265
Description:

Tracer

Tracer Name: Th-229 (0028

Tracer Activity: 66.16 DPM / mL x (Vol.) 0.10 mL = 6.62 DPM

Tracer Ref. Date: 8/29/2018 9:44:32AM .
Acquisition

Detector: AV246 SN: 51-005Q2
Acquisition Start Date: 11/16/2019 1:40:36PM

Live Time: 960.00 min.

Real Time: 960.01 min.

Background Date: 11/9/2019 2:31:27PM

Bkgd Info: Sample: ICB;AV246: Det: AV248; Spectrum #1; 11/9/2019
2:31:27 PM

Alpha-Spectroscopy

Analysis Report

TestAmerica St. Louis

13715 Rider Trail North
Earth City, MO 63045
9:08:38AM 11/18/2019

Sample Volume : 0.00
First Stage Dilution: N/A
Aliquot: N/A  Aliquot Fraction: N/A
Dilution 2: N/A

Lab Preparation:

Sample Units: L

Client Name: Undefined
Client Contact:
Analyst: 60040

Tracer Nuclide: Th-229
Tracer Recovery: 102.72%

Energy Calibration: IC-7107;Av246-11152018
Efficiency Calibration:IC-7107:AV246-11152018
Calibration Date: 11/15/2018 10:58:54PM
Energy Cal: Gain =7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 26.21% +/- 0.30% TPU(2 sigma)

— -
520 ]
480 5 Th-230
440 7
400
350 3
n ]
320 -
5 24 shift
9 280 TIR 11/18/19
240 3
200 3
160 3
120 3
L
40 3 Th-232 \ Th-228 k
b v
0- T T T L] T L] T IA‘_I. 'I T L) T Ilﬁll T I_n“ L L T T“‘-l T L] T T T L) T T T L] 1
3374 3574 3774 3074 4174 4374 4574 4774 4974 5174 5374 5514 ST7T4 5074 6174 6374 6574 BF74 6974 7174
Energy (keV)
General Analysis
Analysis Method: Interactive ROI Analysis
Decay Correction: 11/16/2019  1:38:32PM Nuclide Library: Thorium
MDA Constants: Ka = 1.64, K= 1.64 MDA Source: Background
Nuclide Summary (ROI)
Peak Peak Peak ROI ROI
. Energy Expected Diff Start End FWHM gpg Gross  Bkgd Net
Nuclide gev keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232  3871.0 40100 -390 3724.9 40754 299 1002 8 2.0000 6.00 3.479E+001 pCilL
Th-230 46497 46875  -37.8 4455.8 46795  46.7 2&4"??.1 3412 1.0000 3411.00  8470E+084 pCill
Th-229 48286 48453 167 4686.9 5097.1 706  99.8 1711 5.0000 1706.00  1.020E+004 pGifL
Th-228  5417.8 5423.3 -55 5200.0 5552.0 0 99.8 84 14.0000 70.00 4.077E+002 pCi/lL

¢ IEA

f 429

Page 7
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T t A . Tﬂ!pha—Spectrascupy TestAmerica St. Louis
meri > 13715 Rider Trail North
es erica Analysis Report Earth City, MO 63045
THE LEADER iN ENVIRONMENTAL TESTING 9:35:47AM 11/18/2019
Sample :
Sample Name: 160-36383-A-1-D Type: Sample Sample Volume : 0.00 Sample Units: L
Spectrum #1  Analysis #1 First Stage Dilution: N/A
: 160-36383-A-1-D Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 11/15/2019 12:00:00PM Dilution 2: N/A
Comment: Lab Preparation:
Batch X
Batch Name: 450711 Client Name: Undefined
AnalysisResultsID: 246266 Client Contact:
Description: Analyst: 60040
Tracer

Tracer Name: Th-230_00053
Tracer Activity: 45.09 DPM / mL x (Vol.) 0.30 mL = 13.53 DPM
Tracer Ref. Date: 10/29/2019 9:30:47AM

Detector: AV247 SN: 51-027F3
Acquisition Start Date: 11/16/2019 1:40:36PM

Live Time: 960.00 min.

Real Time: 960.00 min.

Background Date: 11/9/2019 2:31:27PM

Bkgd Info: Sample: ICB;AV247; Det: AV247: Spectrum #1; 11/9/2019
2:31:27 PM

Acquisition

Tracer Nuclide: Th-230
Tracer Recovery: 94.74%

Energy Calibration: IC-8874;AV247-11152018
Efficiency Calibration:IC-8874:AvV247-11152018
Calibration Date: 11/16/2018 11:45:39AM
Energy Cal: Gain =7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 26.31% +/- 0.37% TPU(2 sigma)

640 3
500 3
560 3
520

counts
-

&
=)

= A
838333
IIIIllIIIIIIIIIIIIIIIIIIllllllllIllllllllllll]|II

-]
=

|
Th-232 [ Th-220

E)
(=]

L

Th-228

Vo™

[=]

3374
Energy (keV)

Analysis Method: ROI Analysis, Set Name = Thorium_Th-230 (T)
Decay Correction:11/16/2019 1:38:32PM
MDA Constants: Ko.=1.64, KB = 1.64

T T T T L] T T T L] 1 T 1 L) T T T T L] i L] 1 T
3574 3774 3974 4174 4374 4574 4774 4974 5174 5374 5574

General Analysis

PPN -

5714 5574

e
6174 6374 B574 6774 8974 7174

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROI)
Peak Peak Peak ROI ROI
Energy Expected Diff Start End FWHM pgR  Gross Bkgd Net
Nuclide  kev keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232 3971.0 4,010.0 -38.0 37-21.9 4075.4 325 100.2 4 0.0000 4.00 2.505E+001 pCilL
Th-230 4649.7 4,687.5 -37.8 4455.8 4716.8 19.6 99.7 3227 0.0000 3227.00 1.924E+004 pCi/L
Th-229 4828.6 48453 -16.7 4716.8 5097.1 426 99.6 19 9.0000 10.00 6.298E+001 pCi/L
Th-228 5417.8 5,423.3 -5.5 5209.0 5652.0 43.0 998 22 12.0000 10.00 6.290E+001 pCilL

Page 71 of 429 03/11/2021



T t A . Alpha-Spectroscopy TestAmerica St. Louis
S meyr| 2 13715 Rider Trail North
e Cd Analysis Report Earth City, MO 63045
THE LEADER IN ENVIRONMENTAL TESTING 9:36:27AM 11/18/2019
Sample
Sample Name: 160-36383-A-1-E Type: Sample Sample Volume : 0.00 Sample Units: L
Spectrum#1  Analysis #1 First Stage Dilution: N/A
: 160-36383-A-1-E Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 11/15/2019 12:00:00PM Dilution 2: N/A
Comment: Lab Preparation:
Batch -
Batch Name: 450711 Client Name: Undefined
AnalysisResultsiD: 246267 Client Contact:
Description: Analyst: 60040
Tracer

Tracer Name: Th-230_00053

Tracer Activity: 45.09 DPM / mL x {Vol.) 0.30 mL = 13.53 DPM

Tracer Ref. Date: 10/29/2019 9:30:47AM .
Acquisition

Detector: AV249 SN: 51-005EE5
Acquisition Start Date: 11/16/2019 1:40:36PM

Live Time: 960.00 min.

Real Time: 960.01 min.

Background Date: 11/9/2019 2:31:28PM

Bkgd Info: Sample: ICB;AV249; Det: AV249; Spectrum #1: 11/9/2019
2:31:28 PM

Tracer Nuclide: Th-230
Tracer Recovery: 110.62%

Energy Calibration: iC-9520;AV249-11152018
Efficiency Calibration:IC-9520;Av249-11152018
Calibration Date: 11/15/2018 10:59:03PM
Energy Cal: Gain=7.4575keV /Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 23.81% +/- 0.34% TPU(2 sigma)

520 ]
430 J

400 Th-230
360 J
320 !
280 ] |
240 3 |

200 l

160 l‘J
120
80 ,

] Th-232, p
40 3 )

counts

Th-229

Th-228

o= — P

o s

Energy {keV)

Analysis Method: ROI Analysis, Set Name = Thorium_Th-230 (T)
Decay Correction:11/16/2019 1:38:32PM
MDA Constants: Ko=1.64, KB = 1.64

3374 3574 3774 3974 4174 4374 4574 4774 4974 5174 5374 5574 5

General Analysis

TT4 5974 ©174 6374 6574 6774 6974 7174

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROJ)
Peak Peak Peak ROf ROI
Energy Expected Diff Start End FWHM pgRr  Gross Bkgd Net
Nuclide kev keV keV keV keV keV % Counts Counts GCounts Activity Units
Th-232 39710 40100 -390 372489 40754 9.5 1002 5 1.0000 4.00 2.371E+001 pCilL
Th-230 46497 46875 378 4455.8 47168 656 997 341 1.0000 341000  2.247E+004 pCilL
Th-229 48286 48453 167 4716.8 50071 397 996 19 7.0000 1200  7.152E+001 pCilL
Th-228 54178 54233 55 5209,0 55520 1861  09.8 17 13.0000 4.00 2.381E+001 pCilL
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T A . Alpha-Spectroscopy
estAmerica Analysis Report
E———— T
THE LEADER IN ENVIRONMENTAL TESTING
Sample
Sample Name: 160-36383-A-1-F Type: Sample
Spectrum #1  Analysis #1
: 160-36383-A-1-F
Sample Collection Date: 11/15/2019 12:00:00PM
Comment:
Batch
Batch Name: 450711
AnalysisResultsID: 246268
Description:
Tracer

Tracer Name: Th-230_00053
Tracer Activity: 45.09 DPM / mL x (Vol.) 0.30 mL = 13.53 DPM
Tracer Ref. Date: 10/29/2019 9:30:47AM

Detector: AV250 SN: 47-052x7
Acquisition Start Date: 11/16/2019 1:40:36PM

Live Time: 960.00 min.

Real Time: 960.00 min.

Background Date: 11/9/2019 2:31:28PM

Bkgd Info: Sample: ICB;AV250; Det: AV250; Spectrum #1: 11/9/2019
2:31:28 PM

Acquisition

TestAmerica St. Louis

13715 Rider Trail North
Earth City, MO 63045
9:37:05AM 11/18/2019

Sample Volume : 0.00
First Stage Dilution: N/A
Aliquot: N/A  Aliquot Fraction: N/A
Dilution 2: N/A

Lab Preparation:

Sample Units: L

Client Name: Undefined
Client Contact:
Analyst: 60040

Tracer Nuclide: Th-230
Tracer Recovery: 107.83%

Energy Calibration: IC-9792;AV250-11152018
Efficiency Calibration:IC-9792;AV250-11152018
Calibration Date: 11/15/2018 10:59:07PM
Energy Cal: Gain = 7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 22.66% +/- 0.28% TPU(2 sigma)

390

330

w |
270 '
240
210 '
180 J

150 \
120 4 Jl

90 |
60’ ;
30 E Th-232 )
ﬂ' " "“I Fen

colnts

Th-229

Th-228

'Y ey

Energy (ke

Analysis Method: ROI Analysis, Set Name = Thorium_Th-230 (T)
Decay Correction:11/16/2019 1:38:32PM
MDA Constants: Ko=1.64,KB= 1.64

3374 3574 3774 3974 4174 4374 4574 4774 4974 5174 I53?4 §574 5774 5974 6174

General Analysis

6374 6574 6774 6974 7174

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROI)
Peak Peak Peak ROI ROI
Energy Expected Diff Start End FWHM pgRr  Gross Bkgd Net
Nuclide gev keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232  3971.0 40100  -39.0 37249 40754 104 1002 3 7.0000 -4.00 2.556E+001 pCIL
Th-230  4640.7 46875  -37.8 4455.8 4716.8 195  99.7 3168 5.0000 3163.00  2.190E+0D04 pCi/L
Th-229 48286 48453  -18.7 4716.8 50971 510 996 20 7.0000 13.00 8.353E+001 pCiiL
Th-228  5417.8 54233 5.5 5209.0 5552.0 1344 998 17 16.0000 1.00 B.418E+000 pCi/L
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TestAmerica
—

THE LEADER IN ENVIRONMENTAL TESTING

Batch: 450711

Radiochemistry Data Review Checklist

Analysis: Thorium, Isotopic by Alpha Spectroscopy

Review ltem

Yes No

N/A 2 Rvw

Rad Prep

1 Are all samples on batch sheet present or remaved from batch?

L §

2 Are all samples, QC and methods In compliance wih client requirements? o

3 Were forms checked for franscripfion errors?

¥

4 Are all TALS entries complete? (End Dales and appropriate worksheet

fields completed)

5 Are alf problems and deviations documented? (NCM printed and attached
with paperwork}

6 Does this baich contain re-extracts?

"
o
o

OD|R|o|ofo|o
o(of{o|o|e|o

Sample Analysis

1 Are camierftracer yields within acceptance limits?
193D

o

2 Woere all sample holding imes met?

a

Lot Number

160-36383-A-1-A
160-36383-A-1-B
160-36383-A-1-C
160-36383-A-1-D
160-36383-A-1-E
160-36383-A-1-F
160-36383-A-2-A
160-36383-A-2-B
160-36383-A-2-C
160-36383-A-2.D
160-36383-A.2-E
160-36383-A-2-F

Analytical
Due Date

3 Ifalpha or LSC, were samples analyzed using noan)ROI‘s, and were

DDR\&DDDDD

N\°

o

spectra evaluated for interfarences?

OC Samples

1 Isthe blank activity </= MDA

2 Isthe blank activity <= cfient CRDL?

If blank activity exceads limit, s sample activity /= 5X blank activity?

is LCS recovery within acceptance limits?

L7 L5 I - B ALY

Is dupiicate precision (e.9. RPD/RER/DER/z-8core) within acceptance
limits?

6  Is MSIMSD recavery within acceptance limits?

7 Do samples meet CRDL?

8 s the absolute value of any negative Tesul < 3sigma uncert.?

Ojoojo(o|ojo|no
O|Oojoyo|o{o{jalao

NRLNRRIQRIR( |29 e

ojo|ololaojaloln

Other

N

1 Are all nonconformances documented and noted?

%2874

a

t%&lﬁ.
2 Were manual data entries andor calcutation®#eckad? *

JEN

0

& O
a

Data Packaging

1 Runlogs included?

2 Daily checks included?

3 Backgrounds included?

-

Calibrations included?

Oo/olo|lo
olo|o|a

ojo|ojQ
o|lojo|o

Page 1of 2
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Batch: 450711 Analysis: Thorium, Isotopic by Alpha Spectroscopy

Comments:

Prep Analyst: A .

Analyst:

Second Level Reviewer

Date Uploaded;

Date Verified:

Date Review Released:

Page 2 of 2

Page 76 of 429

Date:

Date:

Date:

0| 15[2019

03/11/2021



Sinot g

‘BONBWYISE ] SuUyoINg

G Jo | abey

6L0Z/GLILL : pajulLy
. . . .
T s S : | seaa | ez g0 | e | RV | wwen
T z | saw | o weo | men | VSRR ) Grwow
Wi h! : | weawn | e oo | mew | TEUROD | jwwed
___=______= Ngs_s__ssg____g_________ Wl : | seqe | e weo | e | VEOROD | wwon
-z £.208 9L M. . sfeqa) p— UieD . (1-€8¢9¢-091) UL diov)
e = fevel eo | eEm - <..z. 2V £8e0E-00)
i e e - 2 | seaw | s wro | mma | VERROM | Giwon
Winisnriiiigy z | seqw | o o | e | TR | o
Ens__a____sg___ggi il v : | seqw | s wco | s | PEUROV | wed
E’_ __Ea__s_s_g__ fim Er&a e s z skeqsL | sieuzL weo | seem :-mwmw“-om: F.@.MMMM“V
i) ~c /s« z | seqa | e weo | e | PEUROD | wrwod
liivimiuiigiidiig "« : | wow | e rco | mem | PENCD | piuen
a1 e atdues ynding cwouon "Na | ey | 2 ona | MoV Iy T G G5 e i

AT/

uoneredog apiunoy uisay AydeisBojewoiyn uonoenx3 ‘uonesedaiy

Wd0O:Lty 6102/SL/LL pul yojeg
Wd00-80'F 6102/5L/L1 uadp yoleg

-

(syuawinysuj o} ss|dweg Auedwooaoy o))

Jo0ys sisAjeuy unoy wolygyxg

W easpy) ‘sobauezey Jshleuy

LL20S¥-091 JaquinN yojeg

03/11/2021

cl

L

0l

o

¥ Pafle 779f 429

Lr s



SIN0T IS 'BOlBWYIS] SuloINg

-

"sasaquared () wr pokerdsip aq s 1811 @)1ds o1 wo sre nq papodal Suraq 10U a1m YRt SATRUY "s1noelq [ ] ut pakejdsip aq yum paprodas Sulaq J0u are Jey oAUy

G Jo z abeq

61L02/GL/LL : pajuLd

-

THLo
€EZ-UL '0EZYL ‘6Z2-Ul ‘8ZZ-uL {1s1 1°6se ] prepuelg) m,@.wmw_mnﬂvﬁ
) . _ U1 yiow)
ZE€Z-UL '0E2-YL ‘6ZZ-UL '8Z2-UlL (1s1112612) prepuerg) N.%&mw_mmuww_.
) _ Lo
CETUL '08Z-UL '6TT-UL '9ZZ-UL (1113062 piepuelg) N.,”_.wmm_wn.\,mmr
ZET-UL "0ECUL ‘622-Ul 'ggzuL (1517 10Bie | prepue)s) N.W_[Mmm_m_mlwoww
0
ZE2-UL "0£Z-UL '622-YL ‘8zz-ul (s 30012 prepues) N.<;.,memﬁ
V)
ZETUL '082-UL ‘62Z-YUL '8ZZ-UL (s 1962 pepuElg) N.G_.WF
0
ZE€ZUL ‘082Ul '6Z2-YL ‘82zl {3511 19622 prepueyg) LM%MWME
2€2-UL ‘0ET-UL '6Z2-UL 'gTZ-ul (3s111ebre | prepurg) F.mwwmwm”mv@
Uiy
Z€2-YL '0£Z-UL ‘622Ul 'gzz-uL (1511 30bre] prepuelg) P.M.me_om.,wm:
. L0
ZETUL '082UL '622-YL "8ZZuL (111 10612 piepuE)g) _.MM.EF
) _ . HLO0V]
Z€2-UlL ‘082-UL '622-YL ‘8ZZ-Ul (151 1eb1e ) prepue)g) w.m_..wm&nﬁe
Ui dlo
ZE€Z-UL '0€2-YL '6Z2-Ul ‘8Zz-ul (511 1096re 1 prepuR)g) wurmmw_hnﬂm_
— bsrrans) Biptiat i

Wd00:L¥'y 6L02/SL/LL pug yojeg
Wd00-80'% 6L02/5L/LL :uadQ yojeg

(Aawoaoadg eydpy) wnuoy]j sidojosj

IN easjeyD ‘sobeuezepy Jshleuy

(sjuewnuisu) o} sajdweg Auedwoooy o))

}99Ys sisAjeuy unoy woaynyxgy

LELOSP-09) JsquinN yojeq

03/11/2021

cl

(38

al

Page 78 of 429



SINOT ') ‘BOLSWYISS] SuyoIng

-

G 40 ¢ afied

6L0Z/GL/LL : pajulg

-

SpUALIWIOD

00L0-04-1S

6L0C/SL/LL

WO

VIN

VIN

roLavY

WIND Jod HTy

WIND

S8jON yojeg

VIN

Juswwo?) yosjeg

JaquinN 40S

2jeq uoneydinaidon
uoneydioaido) ~ qj 1shjeuy

ajeq uwnjo)

uwnog - g| 1sAjeuy

ar epedid

ssoupp doiq Jusbeay - () 3shjeuy
doiq jusbeay - ) 1shjeuy

dl sdueeg

WdOO:L¥'y 6L02/SL/LL :pu3 yojeg
Wd00'80'y 6102/G1/LL :uadQ yoleg

W Bas|ay) ‘sobsuezepy Jshjeuy

(sjuswnisu) o} saidweg Auedwoooy o)

Joays sisAjeuy unoy wolyoyxg

LLLOSH-091 JequinN yojeg

03/11/2021

Page 79 of 429



SN0 1S 'eouswylse) suyoing G Jo y obey 610Z/SL/LL : pajuug
w e 25000 0€2-UL C-V-€8£9€-09)
weo 250007 0£2-YL Z-V-€8£98-091
wep £S000 0£2-YL Z-V-£8£9¢-091
W o 82000 62Z-UlL Z-V-€8E9€-091
Jweo 15000 0£2-YL Z-v-£829¢-091
W Lo 82000 622-UL Z-V-£8€9€-091
Jwep 4S000 0€Z-YL Z-v-€8€9€-091
JW Lo 82000 622-Ul Z-V-€8E9€-091
qweo €5000 0£Z-UL L-V-€8E9E-001
wep €5000 0€Z-UL I-V-£829£-091
W eQ £5000 0£2-UlL L-V-£8£9€-091
Jweo £5000 0€Z-YL I-v-£8€9€-091
Tw Lo 82000 622-yL -V-£8£9¢-091
qweo €5000 0£Z-UL -¥-€8£9€-091
w0 82000 62Z-yL I-V-£829¢-091
qweo £5000 0€Z-UL }-¥-£8£9¢-091
w Lo 82000 62Z-YL I-V-£8€9¢€-091

SS3UNM Ag junowly |eurd | pappy Junowy apo) Jusbeey ai ge

WdOO'L¥'y 6102/5L/1LL :pu3 yojeg
Wd00-80'F 61L02/SL/L1 uado yojeg

J29ys)yioM suoylppy jusbesy

03/11/2021

Page 80 of 429

W essjsy0 ‘sobauezepy jshjeuy LL20S#-091 UaquunN yojeg

(syuswinssuj o) so|dweg Auedwoooy o 1)

199yg sishleuy unoy woiyoyxg



SN0 1S ‘eolsLUyse | suljoin3

S Jo G abeq 6LOT/SL/LL - pajulg
7707 sjunAunoury jusbeoy
:sjusfesy Joyyo

qugo 15000 0£Z-4L CV-€8€9€-091

WdO0O0:L¥'¥ 6L02/S1/LL pug yojeg
Wd00:80'% 6102/5L/LL uadQ yoeg W BssieyD ‘sobsuezepy Jsieuy LLLOS-091 4aquinp yajeg

(syuswiniisuj o} sojdweg Auedwooaoy 0] )

199Yg sishjeuy unoy wosyoyxg

03/11/2021

Page 81 of 429



L Jo | ebeyg

—
[aN]
o
- - - Q
—
“_
™
o
00L0-0Y-18 JQWiNN 4Os
BLOZ/SL/LL 9)eq uoneydpaigon
WD ‘uogeydioalgo - Q) 1sAleuy
VIN '9jeg uwnjog
WiN ‘wwnied - g 1shjeuy
o1OvY ‘a1 epedig
WIND 28d HTY ‘sseuppn doiq wabeay - qf 1skleuy
WD :douy uebeay - g) shjeuy
YN 'Q) eouejeg
_uiTHov
qweo qweg 1 uloyTwooixa | Auep pis ogz-yl VEBEOE-09,
_uLdiow N
TweEQ qwep 1 upvweydpa | Auap pis ogz-ul N.<.8mmm.8m
UL uiov
weo weo 1 uRvwomOMg L AUSAPISOEZUL 2v-£8cos-of)
_ul dov ©
e qw g qwen L 'upoyTwonog | Auea pig oszyL Zv-£8€9¢-05%]
_41lTH0vY o
qwgo qw 1 Tweo 1 unoy woopa | Auea pIs 0sz-ulL Z-V-£8E92-00)
Ul diov
Jweo qw Lo Jweg L ‘upywonox3 | Ausa pis ogz-yL Z-v-£8£9€-001
yL doy
Jwen qwep L 'y wolomg ) Auep pis pez-yl L-¥-£8E9E-08)
_ul v
Jweo TweQ 1 'umvwodpa | fuap P ogz-yL 1-V-£8£9€-091
_ul dloy
Jweo TWeQ 1 ‘ulywomdxa | Auea pis ogzu) b-Y-£9£9€-091
Ui ylovy
Jweo qw g qweg 1 'unoyTwonyopa | Auea ms oszyl I-v-£8€9€-091
ul diov
qwep qw o wep L ‘unoywonopg  § Ausa ms ogz-uy L-V-£8£95-001
ul Yoy
Jweo qw g Twgo L 'upyTwomnxa | Auea pis ogz-ul L-y-£8£9¢-001
gidwes
25000 0£2-Ul £5000° 0E2-UL 82000 62Z-UL 40 swnjoasyBlam [eru) siseq uleyd pouisiy aj weng ai qel
W easayy) ‘'sobavezey 1shjzuy

Wdiry 6L0Z SL AON pul ysjeg
Wd80¥ 610T §1 AoN u=dQ ajeq

JodYSHIOM peYy

WeIyog poyrey

E1L0SP-091 Jequiny yojeg



Reagent

Th-230 00054



1380 Seaboard Industrial Blvd,

L=
H Atlanta, Georgia 30318
= Eckert&Ziegler T R
Fax 404:352-2837
Analytics www.ezag.com

CERTIFICATE OF CALIBRATION

Standard Reference Source

SRS Number: 114475

Source Description: 5 mL Liquid in Flame Sealed Ampoule
Product Code: 8230

Customer: Test America Laboratories- St. Louis

P.O. Number: 3053229, Item 1

N42.22-1995, "Traceability of Radioactive Sources to NIST.,"

Refersnce Date: 29-October-2019 12:00 PM EST
Uncertainty Calibration
Isotope Half-Life, d Activity, Bq Mo % Uy, % U, % Method** ‘

—BISSER0T T F8ARY0S oz o Ep T g
*Uncel'tainty: U - Relative expanded uncertainty, £ = 2. See NIST Technical Note 1297, "Guidelines for Evaluating
and Expressing the Uncertainty of NIST Measurement Results." **Calibration Methods: 417 LS - 4m Licuid Scintillation
Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC - Ionization Chamber.

(Certificate continued On reverse side)

EZA Certificate Program Rev. 1, 01-FEB-2019 Page 1 of 2

Corporate Office f 429 Laboratory 03/11/2021
24937 Avenue Tibbitts Valencia, California 91355 Page 84 0 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



Reagent

Th-230 00056



9 St. Louis Radiological Standard Printed: 11/18/2019 11:25 AM
TestAmenca

THE LEADER iN ENVIROMMINTAL TESTING

Standard ID Number: Th-230_00057 Radionuclide:
True Value = 20627 |JpCiflLorg Th-230
Date Analyzed: 11/16/2019
Replicates
#1 19791 JpCilLorg
# | 20695 [JpCilLorg
#3 18802 |JpCilLorg
Mean=  19762.667
1 sigma = 946.818 1.96 sigma = 1855.763
True Value minus 5% = 19595.65 (True Value - 5%)
True Value plus 5% = 21658.35 (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
DoD/DOE Consolidated QSM and LANL Statements of Work

1st Reviewed By/Date: w TJR 11/18/19

2nd Reviewed By/Date: “C 5{‘10 i ¥/ (9

LAPUbIic\QA\FORMS\RAD\ RAD-071 Revised 6-9-16
Th-230_00057_111619_Pass 1of1 SOP ST-QA-0002

Page 86 of 429 03/11/2021



TestAmerica St. Louis Decay Calculations

Raw Sample/Standard Information

Initial Date/Time (ty): 10/29/2019 0:00
Decayto Date/Time (t): 11/16/19 0:00
Initial Activity (Ay): 45.79 dpm
Initial Aliquot: 1 mL
Initial Conc: 45,7916 dpm/mL
*Soln. Density: 1 g/mL
Nuclide: Th-230
Half-Life {days): 27539850| decaydays | fraction
**Decay Factor: 1.0000 18.00 0.00000
Decay Corr Activity: 4.5792E+01 dpm
Decay Corr Conc: 4.5792E+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: 2.0627E+04 pCi/L
Aliquot Volume: 1.0000E+00 L
Final Activity (A): 2.0627E+04 pCi

** Uses basic decay equation: A = Ag * exp(-In(2)*(t-ty)/(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 87 of 429

Page 1 of 1

03/11/2021



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

Sample
Sample Name: 160-36383-A-2-A
SampleType: Sample
1 160-36383-A-2-A
Sample Collection Date: 11/15/2019 12:00:00PM

Batch
Batch Name: 450711
AnalysislD: 775471

Tracer

Tracer Name: Th-229_00028

Tracer Activity: 66.16 DPM/mL x {V0l.)0.10 mL = 6.62 DPM

Tracer Ref. Date: 8/29/2018 12:00:31PM

Acquisition

Detector: AV1

Serial Number: 49-188 AA4

Acquisition Start Date: 11/16/2019 1:42:29PM

Live Time: 860.00 min.

Real Time: 960.03 min.

Background Date: 11/13/2019 1:56:34PM

Background Info: Sample: ICB;AV1; Det: AV1; Spectrum #2;
Nov-13-2019 13:56

Alpha-Spectroscopy
Analysis Report

TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
5:43:23AM 11M17/2019

Spectrum #1  Analysis #1
Sample Volume : 0.0003L
Aliquot: N/A  Aliquot Fraction: N/A

Analyst: 60040

Tracer Nuclide: Th-229
Tracer Recovery: 101.73%

Calibration Name: 1C-7107;AV1-05142018
Calibration Date: 5/14/2018 6:23:45PM
Gain = 7.4575 keV / Ch
Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 24.36% +/- 0.28% TPU(2 sigma)

Energy Cal:

390 4
380
330 ]
300 ]
270
o 240 ] i
g 210 ] I
. Th-230
180 4 ;
150
120 ] Th-229
a0 oy
] I :
oF Pl i
1 Th-232 | Th228
30 |
] 1 \\m! |
u L] 1 Li 1 1 T T 1 L 1 1 ‘] T o 1 T ‘I ‘I T T T T l‘A T ‘I T T Il T T T T T
3374  3B74 3974 4274 4574 4874 5174 5474 5774 6074 B374  BBT4 6974 7274 75TA
Energy (keV)
General Analysis
Analysis Method: ROl Analysis, Set Name = Thorium_Th-228 (T} Nuclide Library: Thorium
Decay Cormrection; 11/16/2019 1:41:05PM MDA Source: Background
MDA Constants: Kee=1.65, Kp = 1.65
Nuclide Summary (RO}
Peak Peak Peak ROI ROI
Energy Expected Diff Start End FWHM pgRr Gross Bkgd Net
Nuclide keV keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232  3971.0 40100 -390 3724.9 40754 325 1002 9 4.0000 5.00 31.487 pCill
Th-230 46497 46875  -37.3 44558 4716.8 235 997 3137 11.0000  3126.00 19,790.970 pCilL
Th-228 48286 48453  -18.7 4716.8 5097.1 783 996 1571 3.0000 1568.00 10,105.280 pCilL
Th-228 541738 5423.3 5.5 5200.0 55520 27.5  99.8 51 7.0000 44.00 278.400 pCilL
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THE LEADER IN ENVIRONMENTAL TESTING

Sample
Sample Name: 160-36383-A-2-B

SampleType: Sample

: 160-36383-A-2-B

Sample Collection Date: 11/15/2019 12:00:00PM

Batch Name: 450711
AnalysisID: 775566

Batch

Tracer
Tracer Name: Th-228_00028

Tracer Activity: 66.16 DPM/mL x {V0l.)0.10 mL = 6.62 DPM

Tracer Ref. Date: 8/29/2018 12:00:31PM

Acquisition
Detector: AV3

Serial Number: 49-202 FF7

Acquisition Start Date: 11/16/2019 1:42:31PM

Live Time: 960.00 min.

Real Time: 960.03 min.

Background Date: 11/13/2019 1:56:37PM

Background Info: Sample: ICB;AV3; Det: AV3; Spectrum #2;
Nov-13-2019 13:56

Alpha-Spectroscopy
Analysis Report

TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
8:51:27AM 11/18/2019

Spectrum #1  Analysis #1
Sample Volume : 0.0003L
Aliquot: NfA  Aliquot Fraction: N/A

Analyst: 60040

Tracer Nuclide: Th-229
Tracer Recovery: 102.38%

Calibration Name: IC-8877:AV3-05142018

Calibration Date: 5/14/2018 6:25:15PM
Gain =7.4575keV/ Ch

Eneray Cai: Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 24.44% +/- 0.30% TPU(2 sigma)

520
480 3
440
400 ]
360
320
280
240 3
200
160 3
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80

40 E Th-232]
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J\\ Th-228
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o
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3374 3674 3974 4274 4574 4874 5174 o474
Energy (ke)

Analysis Method: ROI Analysis, Set Name = Thorium_Th-229 (T
Decay Correction: 11/16/2019 1:41:05PM
MDA Constants: Ko = 1.65, KB = 1.65

Shift

TJR 11/18/19

General Analysis

-

T T T T L] T T
5774 B074 6374 6574 8974 7274 7574

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROI)
Peak Peak  Peak ROI ROI
Energy Expected Diff Start End FWHM pgRr  Gross Bkgd Net
Nuclide  keV keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232 3971.0 4,010.0 -39.0 3724.9 4075.4 121 100.2 4 16.0000 -2.00 -12.480 pCilL
Th-230 4649.7 4,687.5 -37.8 4455.8 4731.7 223 99.7 3313 13.0000 3300.00 20,694.600 pCifL
Th-229 4828.6 4,845.3 -16.7 4731.7 5097.1 824 99.6 1591 8.0000 1583.00 10,169.700 pCilL
Th-228 5417.8 5,423.3 -5.5 5209.0 5562.0 18.4 99.8 79 4.0000 75.00 470.050 pCiL
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THE LEADER IN ENVIRONMENTAL TESTING

Alpha-Spectroscopy
Analvsis Report

TestAmerica St. Louis

13715 Rider Trail Nerth
Earth City, MO 63045

5:42:33AM 11/17/2019
Sample

Sample Name: 160-36383-A-2-C Spectrum #1  Analysis #1
SampleType: Sample Sample Volume : 0.0003L
: 160-36383-A-2-C Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: 11/15/2018 12:00:00PM

Batch
Batch Name: 450711 Analyst: 60040
AnalysisiD: 775467

Tracer

Tracer Name: Th-229_00028

Tracer Activity: 66.16 DPM/mL x (Vol.)0.10 mL = 6.62 DPM

Tracer Ref. Date: 8/29/2018 12:00:31PM

Acquisition

Detector: AV4

Serial Number: 46-033Q4

Acquisition Start Date: 11/16/2019  1:42:33PM

Live Time: 960.00 min,

Real Time: 960.03 min,

Background Date: 11/13/2018 1:54:23PM

Background Info: Sample: ICB;AV4; Det: AV4; Spectrum #2;
Nov-13-2019 13:54

Tracer Nuclide: Th-229
Tracer Recovery: 116.50%

Calibration Name: 1C-9520;AV4-05142018

Calibration Date: 5/14/2018 6:25:34PM
Gain = 7.4575 keV / Ch

Eneray Cal: Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 22.79% +/- 0.33% TPU(2 sigma)

390
360 1
330 1
300 7
270 ]
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Analysis Method: ROI Analysis, Set Name = Thorium_Th-229 (T)
Decay Coarrection: 11/16/2019 1:41:05PM
MDA Constants: Ko =1.65, KB = 1.65

T
of7d

T T T T T T T T T L] T T 1 T T L
6074 6374 B674 6874 7274 7574

General Analysis

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROI)
Peak Peak Peak ROI ROI
Energy Expected Diff Start End FWHM pgRr Gress Bkgd Net
Nuclide keV keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232  3971.0 4,010.0 -30.0 3724.9 40754 3052 1002 ) 7.0000 2.00 11.758  pCHL
Th-230 48497 4687.5  -37.8 44558 47168 247 997 3184 2.0000 3182.00 18,802.470 pCi/L
Th-220  4828.6 48453  -18.7 4716.8 5097.1 874 986 1685 5.0000 1680.00 11,572.560 pCill
Th-228  5417.8 5423.3 55 5200.0 5552.0 292 998 33 7.0000 26.00 153.542 pCilL
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THE LEADER IN ENVIRONMENTAL TESTING

Sample
Sample Name: 160-36383-A-2-D
SampleType: Sample
: 160-36383-A-2-D
Sample Collection Date: 11/15/2018 12:00:00PM Batch
Batch Name: 450711
AnalysislD: 775571

Tracer

Tracer Name: Th-230_00057

Tracer Activity: 45.79 DPM/mL x (Vol.)0.30 mL = 13.74 DPM

Tracer Ref. Date: 10/29/2019 11:00:53AM

Acquisition

Detector: AV14

Serial Number: 50-060W4

Acquisition Start Date: 11/16/2019 1:42:42PM

Live Time: 960.00 min.

Real Time: 960.01 min.

Background Date: 11/13/2019 1:54:35PM

Background Info: Sample: ICB;AV14; Det: AV14; Spectrum #2;
Nov-13-2019 13:54

Alpha-Spectroscopy
Analysis Report

TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
9:42:35AM 11/18/2019

Spectrum #1  Analysis #1
Sample Volume : 0.0003L
Aliquot: N/A  Aliguct Fraction: N/A

Analyst: 60040

Tracer Nuclide: Th-230
Tracer Recovery: 89.46%

Calibration Name: 1C-1370622;AV14-05142018
Calibration Date: 5/14/2018 6:27:53PM

Gain =7.4575 keV / Ch
I Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 26.40% +/- 0.23% TPU(2 sigma)

Energy Cal

420 3
380 ]
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Analysis Method: ROl Analysis, Set Name = Therium_Th-230 (T)
Decay Comrection: 11/16/2019 1:41:05PM
MDA Constants: Ko =1.65, Kh= 1.65

Peak Peak Peak ROI ROI

T T L) L] T L3 L) T T T L) T T T T T T T T T T T T T T T T T L] T T T T T T T T T T T
3374 3674 3874 4274 4574 4874 o174 2474 o774 6074 6374 6674 6974 7274

General Analysis

Nuclide Summary (ROI)

Nugclide Library: Thorium
MDA Source: Background

Energy Expected Diff Start End FWHM pgRr  Gross Bkgd Net

Nuclide keV keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232 3871.0 4,010.0 -39.0 3724.9 4075.4 159 100.2 9 2.0000 7.00 46.270 pCifL
Th-230 4649.7 4,687.5 -37.8 4455.8 4739.1 63.3 29.7 3108 3.0000 3105.00 18,452.200 pCi/lL
Th-229 4828.6 4,845.3 -18.7 4739.1 5007.1 306.2 99.6 18 3.0000 15.00 99.700 pCilL
Th-228 5417.8 5,423.3 -5.5 5209.0 55562.0 223.9 29.8 14 11.0000 3.00 19.917 pCilL
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THE LEADER IN ENVIRONMENTAL TESTING

Sample
Sample Name: 160-36383-A-2-E
SampleType: Sample
: 160-36383-A-2-E
Sample Collection Date: 11/15/2019 12:00:00PM Batch
Batch Name: 450711
AnalysisID: 775569

Tracer

Tracer Name: Th-230_00057

Tracer Activity: 45.79 DPM/mL x (Vol.)0.30 mL = 13.74 DPM

Tracer Ref. Date: 10/29/2019 11:00:53AM

Acquisition

Detector: AV15

Serial Number: 41-172C5

Acquisition Start Date: 11/16/2019 1:42:43PM

Live Time: 960.00 min.

Real Time: 960.01 min.

Background Date: 11/13/2019 1:54:37PM

Background Info: Sample: ICB;AV15; Det: AV15; Spectrum #2;
Nov-13-2019 13:54

Alpha-Spectioscopy
Analysis Report

TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
9:42:50AM 11/18/2019

Spectrum #1  Analysis #1
Sample Volurne ; 0.0003L
Aliquot: N/A  Aliquot Fraction: N/A

Analyst: 60040

Tracer Nuclide: Th-230
Tracer Recovery: 86.22%

Calibration Name: 1C-1370619;AV15-05142018
Calibration Date: 5/14/2018 6:28:04PM

Gain =7.4575 keV / Ch

Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?
Efficiency: 27.26% +/- 0.23% TPU(2 sigma)

Energy Cal:
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Analysis Method: ROl Analysis, Set Name = Thorium_Th-230 (T)
Decay Correction: 11/16/2019 1:41:05PM
MDA Constants: Ko =1.65, Kp = 1.65

General Analysis

L T T T = T T T T T
3774 B074 B374 ' EEI'M- I

1 L] T T
6974 7274 7ar4

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROI)
Peak Peak Peak ROI ROI
Energy Expected Diff Start End FWHM gR. Gross  Bkgd Net
Nuclide  keV keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232  3971.0 40100 -390 3724.9 40754 205  100.2 5 5.0000 0.00 0.000 pCiL
Th-230 46497 46875  -378 4455.8 47168 330 997 3008 8.0000 3090.00  17,785.010 pCilL
Th-220 48286 48453  -16.7 4716.8 50971 609 996 19 9.0000 10.00 66.789 pCil
Th-228  5417.8 5423.3 5.5 5209.0 55520 559  99.8 4 6.0000 -2.00 13343 pCilL
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THE LEADER IN ENVIRONMENTAL TESTING

Sample
Sample Name: 160-36383-A-2-F
SampleType: Sample
: 160-36383-A-2-F
Sample Collection Date: 11/15/2019 12:00:00PM Batch
Batch Name: 450711
AnalysislD: 775570

Tracer

Tracer Name: Th-230_00057

Tracer Activity: 45.79 DPM/mL x (Vol.}0.30 mL = 13.74 DPM

Tracer Ref. Date: 10/29/2019 11:00:53AM

Acquisition

Detector: AV16

Serial Number: 51-082B6

Acquisition Start Date: 11/16/2019  1:42:45PM

Live Time: 260.00 min.

Real Time: 960.01 min.

Background Date: 11/13/2019 1:54:38PM

Background Info: Sample: ICB;AV16; Det: AV16; Spectrum #2;
Nov-13-2019 13:54

Alpha-Spectroscopy
Analysis Report

TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
9:43:04AM 11/18/2019

Spectrum #1

Analysis #1

Sample Volume : 0.0003L
Aliquot: N/A  Aliquot Fraction: N/A

Analyst: 60040

Tracer Nuclide: Th-230
Tracer Recovery: 93.47%

Calibration Name: IC-137620;AV16-05142018
Calibration Date: 5/14/2018 6:28:17PM

Energy Cal:

Gain = 7.4575 keV / Ch
Offset = 3,366.95 keV

Quadratic = 0.0000 keV / Ch?

Efficiency: 26.96% +/- 0.24% TPU(2 sigma)
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Analysis Method: ROl Analysis, Set Name = Thorium_Th-230 (T)
Decay Correction: 11/16/2019 1:41:05PM
MDA Constants: Ko=1.65,Kp = 1.65

N B SR BN B s S e p R S S |
4574 4874 5174 5474

General Analysis

1 L]
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6074 6374 6674 6974 7274

Nuclide Library: Thorium
MDA Source: Background

Nuclide Summary (ROI)

Peak Peak Peak ROI ROI

Energy Expected Diff Start End FWHM pgpr Gross Bkgd Net
Nuclide  keV keV keV keV keV keV % Counts Counts Counts Activity Units
Th-232 3971.0 4,010.0 -39.0 37249 4075.4 23.8 100.2 7 1.0000 6.00 37170 pCilL
Th-230 4649.7 4.687.5 -37.8 44558 4716.8 42.4 899.7 3321 8.0000 3313.00 19,279.790 pCi/L
Th-229 4828.6 4,845.3 -16.7 4716.8 5097.1 .0 99.6 28 6.0000 22.00 137.048 pCilL
Th-228 5417.8 5,423.3 -5.5 5209.0 5552.0 10.3 99.8 6 5.0000 1.00 6.222 pCil
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TestAmericao

THE LEADER IN ENVIRONMENTAL TESTING

Radiochemistry Data Review Checklist

Analysis: Thorium, Isotopic by Alpha Spectroscopy

Batch: 450711
Review ltem Yes No NA 2Rww Analvtical
m . Lot Number Due Date
160-36383-A+1-A
1 Are all samples on batch sheet present or removed from batch? ﬁ\ a) o o et
2 Are all sampies, QC and methods in compliance with client requirements? ® o a o 160-36383-A-1-C
3 Were forms checked for transcription errors? Y a) o a 160-36383-A-1-D
% Are al TALS eniies complete? (End Dates and appropriate woriaheet gt
rea entries complete? (End Dates and appropriate workshee
fields completed) ¥ 0O a o 160-36383-A-1-F
5 Are all problems and deviations documented? (NCM printed and attached o O w O 160-36383-A-2-A
with @E.BFWOI"() i 160-36383-A-2-B
6 Does this batch contain re-extracts? o # o a 16036303 A2.C
Sample Analysis p 160-36383-A-2-D ‘
1 Ars carrlenfiracer ylekis within accaptance limits? J 39& & O d o O 160-36383-A-2-E
- ~ 160-36383-A-2-F
2 Were all sample holding imes met? o O O O
3 Ifalpha or LSC, were samples analyzed using normal ROT's, and were ’
spectra evaluated for interferences? & ) ﬂ/ - 3
OC Samples
1 Is the blank activity </= MDA o o l-,/ O
2 s the blank activity </= client CRDL? o a o/ o
3 Hblank activity excaeds timit, Is sample activity >/= 5X blank activity? O o Q/ O
4 Is LCS recovery within acceptance limits? o O u/ O
5 IIlsr.n (:;ghcate precision {(e.g. RPD/RER/DER/z-score) within accaplance o o U/’ o
6 I MSIMSD racovery within acceptance limits? O o n/ , o
7 Do samples mest CROCL? O O m/ ) o
8 Is the absolute value of any negative result < 3sigma uncert.? o o I!/ O )
Other P
1 Are all nonconformancas documented and noted?
121\ D27 ¥ o o o
2 Were manual data entrles and/or caleulafionstfecked?*
O [m] ]
Data Packaging
1 Runlogs included? O o a o
3 Backgrounds included? a] o O o
4  Calibrations Included? u} O u| O
¢
Page 1 of 2
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Batch: 450711 Analysis; Thorium, Isotopic by Alpha Spectroscopy

[
Comments:
Prep Analyst: ) Date: " l ! ‘5/7017 .
Analyst: Date;
Second Level Reviewer Date:
Date Uploaded:
Date Verified:
Date Review Released:
[
]
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO 17034 and 1SO Guide 35.
Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with internal procedures for the assessment of
homogeneity and stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as deing
so will invalidate the certified values and uncertainties.

Quality Manual Rev: No. 7, July 24, 2018
Further Information: Please contact CPI International for further information about this material.

Quality Certifications: This material was prepared under a quality management system that is registered/accredited to the following:
e  ISO 17034 Accredited: Reference Materials Producer, A2LA Certificate No. 2848,02 — General Requirements for the Competence of

Reference Material Producers
o SO 17034 references additional requirements specified in ISO Guide 31 and ISO Guide 35

e ISO/EC 17025 Accredited: Chemical Testing, A2LA Certificate No. 2848.01 - General Requirements for the Competence of Testing and
Calibration Laboratories

e 1309001 Certified: Quality Management Systems, Certificate Registration No. 56 100 19560101 — Requirements
(Registrar: TUY NORD)
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GAS FLOW
PROPORTIONAL
COUNTER



Method 903.0

Radium-226 (GFPC) by Method 903.0
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Prep Batch: 498598

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

Prep Batch: 498598

Lab Id: LCS 160-498598/1-A Analyzed: 03/10/21 10:56 Decay Corrected: No Ts: 100

Client ID: Detector:  Purple2 Yield Truncated: No Th: 1000

Sigma: 2 Dil Fac: 1 Calibration Type: 2
Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 11.20 0.546 1.15 pCi/L 1.00 0.110 1716 158 1. 0.20940 3.7226 1. 501414
Carrier LCS Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02920 g 0.0333 87.7 40-110

Lab Id: 180-116936-1 Analyzed: 03/10/21 10:56 Decay Corrected: No Ts: 100

Client ID: JOF-SEW-03-20210205 Detector:  Purple3 Yield Truncated: No Th: 1000

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 0.373 0.120 0.125 pCi/L 1.00 0.121 68 161 1. 0.20841 3.7226 1. 501414
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0269 g 0.0333 80.8 40-110

Lab Id: 180-116936-1 DU Analyzed: 03/10/21 10:56 Decay Corrected: No Ts: 100

Client ID: JOF-SEW-03-20210205 Detector:  Purple8 Yield Truncated: No Th: 1000

Sigma: 2 Dil Fac: 1 Calibration Type: 2
Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-226 0.2776 0.0977 0.101 pCi/L 1.00 0.0977 54 118 1. 0.20911 3.7226 1. 501414
Carrier DU Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02930 g 0.0333 88.0 40-110

Lab Id: 180-116936-2 Analyzed: 03/10/21 10:56 Decay Corrected: No Ts: 100

Client ID: JOF-SEW-FB01-20210205 Detector:  Purple9 Yield Truncated: No Th: 1000

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 -0.0107 0.0489 0.0489 U pCi/L 1.00 0.105 12 136 1. 0.20599 3.7226 1. 501414
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0292 g 0.0333 87.7 40-110

Page 1 of 2 Eurofins TestAmerica, St. Louis
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Gas Flow Proportional Counter Analysis Detail Report
Prep Batch: 498598

Lab Id: 180-116936-3 Analyzed: 03/10/21 10:57 Decay Corrected: No Ts: 100
Client ID: JOF-SEW-TUB01-20210205 Detector: Purple10 Yield Truncated: No Tb: 1000
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 0.00134 0.0464 0.0464 U pCi/L 1.00 0.0958 11 108 1. 0.20671 3.7226 1. 501414
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0292 g 0.0333 877 40-110
Lab Id: MB 160-498598/6-A Analyzed: 03/10/21 10:57 Decay Corrected: No Ts: 100
Client ID: Detector:  Purple11 Yield Truncated: No Tb: 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 0.01798 0.0539 0.0539 U pCi/L 1.00 0.102 13 105 1. 0.20754 3.7226 1. 501414
Carrier MB Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02700 g 0.0333  81.1 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 160-498598/6-A Radium-226 0.01798 U pCi/L .6667
Lab Control Sample ID: Analyte Parent Result Spike Added LCS Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
LCS 160-498598/1-A Radium-226 11.3 11.20 pCi/L 99 75-125 -.216
Duplicate ID: Analyte Parent Result Spike Added DU Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
180-116936-1 Radium-226 0.373 0.2776 pCi/L 29 042 1.9 1 1.1937

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.: 180-116936-1
SDG No.:
Batch Number: 498598 Batch Start Date: 02/12/21 09:009 Batch Analyst: Bleem, Amber V
Batch Method: PrecSep STD Batch End Date: 02/25/21 11:54
Lab Sample ID |Client Sample ID | Method Chain ‘Basis‘ InitialAmount ‘ Ba TareWt Ba GrossWt Ba Mass Ba Yield IngDecDatel
LCS PrecSep STD, 1000 mL 8.6857 g 8.7149 g 0.0333 g 87.687687687685 02/17/2021
160-498598/1 903.0 9 % 14:56
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep STD, T 999.36 mL 8.7049 g 8.7318 g 0.0333 g 80.780780780779 02/17/2021
205 903.0 3 % 14:56
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep STD, T 999.87 mL 8.7701 g 8.7994 g 0.0333 g 87.987987987991 02/17/2021
DU 205 903.0 % 14:56
180-116936-A-2 | JOF-SEW-FB01-202 | PrecSep STD, T 1000.98 mL 8.7698 g 8.7990 g 0.0333 g 87.687687687685 02/17/2021
10205 903.0 9 % 14:56
180-116936-A-3 | JOF-SEW-TUB01-20 | PrecSep STD, T 999.43 mL 8.7508 g 8.7800 g 0.0333 g 87.687687687685 02/17/2021
210205 903.0 9 % 14:56
MB 160-498598/6 PrecSep STD, 1000 mL 8.7611 g 8.7881 g 0.0333 g 81.081081081078 02/17/2021
903.0 7% 14:56
Lab Sample ID | Client Sample ID | Method Chain ‘Basis IngDecDate2 IngDecDate3 NativeMassBa Ba carrier Ra-226 00030
00084
LCS PrecSep STD, 02/25/2021 03/10/2021 0 g 1 mL 1 mL
160-498598/1 903.0 08:33 00:00
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep STD, T 02/25/2021 03/10/2021 0 g 1 mL 1 mL
205 903.0 08:33 00:00
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep STD, T 02/25/2021 03/10/2021 0 g 1 mL
DU 205 903.0 08:33 00:00
180-116936-A-2 |JOF-SEW-FB01-202 | PrecSep STD, T 02/25/2021 03/10/2021 0 g 1 mL
10205 903.0 08:33 00:00
180-116936-A-3 | JOF-SEW-TUB01-20 | PrecSep STD, T 02/25/2021 03/10/2021 0 g 1 mL
210205 903.0 08:33 00:00
MB 160-498598/6 PrecSep STD, 02/25/2021 03/10/2021 0 g 1 mL
903.0 08:33 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.: 180-116936-1

SDG No.:
Batch Number: 498598 Batch Start Date: 02/12/21 09:09 Batch Analyst: Bleem, Amber V
Batch Method: PrecSep STD Batch End Date: 02/25/21 11:54
Batch Notes
Carrier ID for Barium Ba
Balance ID 1121470622, B144417718
Batch Comment In RBR, Out SEC
EiChrom Used (Y/N)? N
Radium Batch (Y/N)? Y
Pipette ID RAD132
Analyst ID - Reagent Drop Witness SEC per AVB
Analyst ID - Reagent Drop AVB
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.

903.0 Page 2 of 2
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-C Addr: 2
Sample ID LCS 160-498598/1-A Repeat
Carrier No.
Batch ID 498598
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 3/10/2021 10:56:32 AM
Count Ended 3/10/2021 12:36:42 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.158 1,716 17.160 17.002
sd 0.013 41.425 0.414 0.414
Beta 0.467 2,453 24.530 24.063
sd 0.022 49.528 0.495 0.496
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-D Addr: 3
Sample ID 180-116936-A-1-E Repeat
Carrier No.
Batch ID 498598
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 3/10/2021 10:56:44 AM
Count Ended 3/10/2021 12:36:50 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.161 68 0.680 0.519
sd 0.013 8.246 0.082 0.083
Beta 0.459 107 1.070 0.611
sd 0.021 10.344 0.103 0.106
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-A Addr: 8
Sample ID 180-116936-A-1-F DU Repeat
Carrier No.
Batch ID 498598
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 3/10/2021 10:56:51 AM
Count Ended 3/10/2021 12:36:59 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.118 >4 0.540 0.422
sd 0.011 7.348 0.073 0.074
Beta 0.463 73 0.730 0.267
sd 0.022 8.544 0.085 0.088
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-B Addr: 9
Sample ID 180-116936-A-2-C Repeat
Carrier No.
Batch ID 498598
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 3/10/2021 10:56:59 AM
Count Ended 3/10/2021 12:37:06 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.136 12 0.120 -0.016
sd 0.012 3.464 0.035 0.041
Beta 0.393 48 0.480 0.087
sd 0.020 6.928 0.069 0.072
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-C Addr: 10
Sample ID 180-116936-A-3-C Repeat
Carrier No.
Batch ID 498598
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 3/10/2021 10:57:06 AM
Count Ended 3/10/2021 12:37:13 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.108 11 0.110 0.002
sd 0.010 3.317 0.033 0.035
Beta 0.340 38 0.380 0.040
sd 0.018 6.164 0.062 0.064
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-D Addr: 11
Sample ID MB 160-498598/6-A Repeat
Carrier No.
Batch ID 498598
Count Method Gross Alpha Beta Detector Volts 1515
Count Began 3/10/2021 10:57:16 AM
Count Ended 3/10/2021 12:37:26 PM
Sample Count Time 100.00 mins Background Count Time 1,000.00 mins
Background Gross Gross Net
cpm counts cpm cpm
Alpha 0.105 13 0.130 0.025
sd 0.010 3.606 0.036 0.037
Beta 0.380 64 0.640 0.260
sd 0.019 8.000 0.080 0.082
Protean Instrument Corporation Vista 2000 Report 1.3
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Method 904.0

Radium-228 (GFPC) by Method 904.0
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Prep Batch: 498600

Preparation, Precipitate Separation
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Gas Flow Proportional Counter Analysis Detail Report
Prep Batch: 498600

Lab Id: LCS 160-498600/1-A Analyzed: 02/25/21 08:21 Decay Corrected: No Ts: 200

Client ID: Detector:  Blue0 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 9.184 0.660 1.07 pCi/L 1.00 0.360 923 355 . 7316 0.44471 .8336 1. 499945
Carrier LCS Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02920 g 0.0333 87.7 40-110
Y Carrier 0.02350 g 0.0268 87.9 40-110

Lab Id: 180-116936-1 Analyzed: 02/25/21 08:21 Decay Corrected: No Ts: 200

Client ID: JOF-SEW-03-20210205 Detector:  Blue1 Yield Truncated: No Tb: 1000

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 0.362 0.251 0.253 U pCi/L 1.00 0.387 94 321 . .7313 0.43615 .8336 1. 499945
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0269 g 0.0333 80.8 40-110
Y Carrier 0.0231 g 0.0268 86.4 40-110

Lab Id: 180-116936-1 DU Analyzed: 02/25/21 08:21 Decay Corrected: No Ts: 200

Client ID: JOF-SEW-03-20210205 Detector: Blue2 Yield Truncated: No Th: 1000

Sigma: 2 Dil Fac: 1 Calibration Type: 1
Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Cs Cb XTalk Decay Eff | A Anly Batch
Radium-228 0.5210 0.263 0.267 pCi/L 1.00 0.387 130 410 . 7311 0.44235 .8336 1. 499945
Carrier DU Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02930 g 00333 880  40-110
Y Carrier 0.02340 g 0.0268 87.5 40-110

Lab Id: 180-116936-2 Analyzed: 02/25/21 08:22 Decay Corrected: No Ts: 200

Client ID: JOF-SEW-FB01-20210205 Detector: Blue3 Yield Truncated: No Thb: 1000

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 0.175 0.241 0.241 U pCi/L 1.00 0.401 103 435 . .7308 0.44494 .8336 1. 499945
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0292 g 0.0333 87.7 40-110
Y Carrier 0.0231 g 0.0268 86.4 40-110

Page 1 of 2 Eurofins TestAmerica, St. Louis

Page 121 of 429

03/11/2021



Gas Flow Proportional Counter Analysis Detail Report
Prep Batch: 498600

Lab Id: 180-116936-3 Analyzed: 02/25/21 08:22 Decay Corrected: No Ts: 200
Client ID: JOF-SEW-TUB01-20210205 Detector: Blue4 Yield Truncated: No Tb: 1000
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 0.136 0.242 0.242 U pCi/L 1.00 0.410 97 425 7306 0.43143 .8336 1. 499945
Carrier Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.0292 g 0.0333 877 40-110
Y Carrier 0.0231 g 0.0268 86.4 40-110
Lab Id: MB 160-498600/6-A Analyzed: 02/25/21 08:22 Decay Corrected: No Ts: 200
Client ID: Detector:  Blueb5 Yield Truncated: No Tb: 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 0.1100 0.245 0.245 U pCi/L 1.00 0.421 89 399 .7303 0.44204 .8336 1. 499945
Carrier MB Result Count Unc Total Unc Qualifier Unit MDC Spike Added % Rec % Rec Limits
Ba Carrier 0.02700 g 0.0333  81.1 40-110
Y Carrier 0.02310 g 0.0268 86.4 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 160-498600/6-A Radium-228 0.1100 U pCi/L .8972
Lab Control Sample ID: Analyte Parent Result Spike Added LCS Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
LCS 160-498600/1-A Radium-228 7.40 9.184 pCi/L 124 75-125 3.1519
Duplicate ID: Analyte Parent Result Spike Added DU Result Qualifier Unit % Rec % Rec Limits RPD RER DER RERLimit Z Factor
180-116936-1 Radium-228 0.362 0.5210 pCi/L 36 0.31 0.86 1 .8637

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.: 180-116936-1

SDG No.:
Batch Number: 498600 Batch Start Date: 02/12/21 09:15 Batch Analyst: Bleem, Amber V
Batch Method: PrecSep 0 Batch End Date: 02/25/21 08:00
Lab Sample ID |[Client Sample ID| Method Chain ‘Basis‘ InitialAmount ‘ Ba_TareWt ‘ Ba_GrossWt Ba_Mass Y TareWt Y GrossWt
ICs PrecSep 0, 1000 mb 8.6857 g 8.7149 g 0.0333 g 8.7214 g 8.7449 g
160-498600/1 904.0
180-116936-A-1 |JOF-SEW-03-20210 | PrecSep 0, T 999.36 mL §.7049 g 8.7318 g 0.0333 g 8.7462 g 8.7693 g
205 904.0
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep O, T 999.87 mL 8.7701 g 8.7994 g 0.0333 g 8.7079 g 8.7313 g
DU 205 904.0
180-116936-A-2 | JOF-SEW-FB01-202 | PrecSep O, T 1000.98 mL 8.7698 g 8.7990 g 0.0333 g 8.6992 g 8.7223 g
10205 904.0
180-116936-A-3 | JOF-SEW-TUB01-20 | PrecSep O, T 999.43 mL 8.7508 g 8.7800 g 0.0333 g 8.7999 g 8.8230 g
210205 904.0
MB 160-498600/6 PrecSep 0, 1000 mL 8.7611 g 8.7881 g 0.0333 g 8.7722 g 8.7953 g
904.0
Lab Sample ID |Client Sample ID | Method Chain ‘Basis‘ Y Mass IngDecDatel IngDecDate?2 NativeMassBa NativeMassY Ba carrier
00084
LCS PrecSep 0, 0.02675 g 02/17/2021 02/25/2021 0 g 0 g 1 mL
160-498600/1 904.0 14:56 05:35
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep O, T 0.02675 g 02/17/2021 02/25/2021 0 g 0 g 1 mL
205 904.0 14:56 05:35
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep O, T 0.02675 g 02/17/2021 02/25/2021 0 g 0 g 1 mL
DU 205 904.0 14:56 05:35
180-116936-A-2 | JOF-SEW-FB01-202 | PrecSep O, T 0.02675 g 02/17/2021 02/25/2021 0 g 0 g 1 mL
10205 904.0 14:56 05:35
180-116936-A-3 | JOF-SEW-TUB01-20 | PrecSep O, T 0.02675 g 02/17/2021 02/25/2021 0 g 0 g 1 mL
210205 904.0 14:56 05:35
MB 160-498600/6 PrecSep O, 0.02675 g 02/17/2021 02/25/2021 0 g 0 g 1 mL
904.0 14:56 05:35
Lab Sample ID |Client Sample ID | Method Chain‘Basis‘ Ra-228 00040 Y Carrier 00060
LCS PrecSep_ 0, 1 mL 0.2 mL
160-498600/1 904.0
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep O, T 1 mL 0.2 mL
205 904.0
180-116936-A-1 | JOF-SEW-03-20210 | PrecSep O, T 0.2 mL
DU 205 904.0
180-116936-A-2 | JOF-SEW-FB01-202 | PrecSep O, T 0.2 mL
10205 904.0
180-116936-A-3 | JOF-SEW-TUB01-20 | PrecSep O, T 0.2 mL
210205 904.0
MB 160-498600/6 PrecSep O, 0.2 mL
904.0

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 1 of 2
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GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

Lab Name: Eurofins TestAmerica, St. Loui Job No.: 180-116936-1
SDG No.:
Batch Number: 498600 Batch Start Date: 02/12/21 09:15 Batch Analyst: Bleem, Amber V
Batch Method: PrecSep 0 Batch End Date: 02/25/21 08:00
Batch Notes

Balance ID

1121470622, B144417718

Batch Comment

In RBR, Out SEC

Pipette ID

RAD132, RAD136, RADI131

Analyst ID - Reagent Drop Witness

SEC per AVB, AVB per RBR

Analyst ID - Reagent Drop

AVB, RBR

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.

904.0
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Alpha/Beta Count Results

Sample Activity Report
Blue 0-3 -A Addr: 0

Sample ID LCS 160-498600/1-A Repeat 1

Carrier No. 0

Batch ID 498600

Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/25/2021 8:21:25 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/25/2021 11:41:40 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 200.00 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 0.095 35 0.175 0.080
sd 0.000 0.010 5.916 0.030 0.031
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.355 923 4.615 4.260
sd 0.000 0.019 30.381 0.152 0.153
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
Blue 0-3 -B Addr: 1

Sample ID 180-116936-A-1-G Repeat 1

Carrier No. 0

Batch ID 498600

Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/25/2021 8:21:37 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/25/2021 11:41:54 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 200.00 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 0.139 42 0.210 0.071
sd 0.000 0.012 6.481 0.032 0.034
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.321 94 0.470 0.149
sd 0.000 0.018 9.695 0.048 0.052
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
Blue 0-3 -C Addr: 2

Sample ID 180-116936-A-1-H DU Repeat 1

Carrier No. 0

Batch ID 498600

Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/25/2021 8:21:46 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/25/2021 11:42:02 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 200.00 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 0.120 31 0.155 0.035
sd 0.000 0.011 5.568 0.028 0.030
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.410 130 0.650 0.240
sd 0.000 0.020 11.402 0.057 0.060
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
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report
Blue 0-3-D Addr: 3

Sample ID 180-116936-A-2-D Repeat 1

Carrier No. 0

Batch ID 498600

Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/25/2021 8:22:01 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/25/2021 11:42:16 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 200.00 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 0.119 32 0.160 0.041
sd 0.000 0.011 5.657 0.028 0.030
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.435 103 0.515 0.080
sd 0.000 0.021 10.149 0.051 0.055
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
Blue4-7 - A Addr: 4

Sample ID 180-116936-A-3-D Repeat 1

Carrier No. 0

Batch ID 498600

Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/25/2021 8:22:10 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/25/2021 11:42:23 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 200.00 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 0.153 32 0.160 0.007
sd 0.000 0.012 5.657 0.028 0.031
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.425 97 0.485 0.060
sd 0.000 0.021 9.849 0.049 0.053
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
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report
Blue4-7 -B Addr: 5

Sample ID MB 160-498600/6-A Repeat 1

Carrier No. 0

Batch ID 498600

Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/25/2021 8:22:20 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 2/25/2021 11:42:36 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 200.00 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 0.100 30 0.150 0.050
sd 0.000 0.010 5.477 0.027 0.029
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.399 89 0.445 0.046
sd 0.000 0.020 9.434 0.047 0.051
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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T202/TT/EO

ot eurofins
Environment Testing

TestAmerica

Instrument: Blue

APPROVED

By Tayla Schultz at 6:49 am, Feb 25, 2021

Gas Proportional Counter Daily Quality Control Checks

AlphaBKG
CPM Mean

+/- limit

Deviation

Flaa

BetaBKG
CPM

BetaBKG
Mean

BetaBKG
+/- limit

BetaBKG BetaBKG
Deviation Flaa

Check Type=
Detector 18
2/24/2021 3:20:00 AM
2/25/2021 4:20:00 AM

Detector 23
2/24/2021 3:20:00 AM
2/25/2021 4:20:00 AM

2/25/2021 6:49:29 AM
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stlcounting
Approved


62 40 €€T abed

T202/TT/EO

o= eurofins

’ Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Blue
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
2/24/2021 5:42:00 AM 11049.80 10953.85 328.62 95.95 Pass 4114.00 6518.18 9808.22 -2404.175 Pass
2/25/2021 5:33:00 AM 11082.42  10953.85 328.62 128.57 Pass 4031.00 6518.18 0808.22 -2487.175 Pass
Detector 1
2/24/2021 5:42:00 AM 12226.85  12482.50 374.48 -255.65 Pass 4390.50 4540.00 75.20 -149.500 Pass
2/25/2021 5:33:00 AM 12021.96  12482.50 374.48 -460.54 FAIL 4377.00 4540.00 75.20 -163.000 WARNING
2/25/2021 6:26:00 AM 12377.72  12482.50 374.48 -104.78 Pass 4314.50 4540.00 75.20 -225500 WARNING
2/25/2021 6:39:00 AM 1211516  12482.50 374.48 -367.34 Pass 4312.00 4540.00 75.20 -228.000 DOEF
Detector 2
2/24/2021 5:42:00 AM 12051.45  12149.45 364.48 -98.00 Pass 4512.00 4559.48 7134 -47.475 Pass
2/25/2021 5:33:00 AM 12106.02 12149.45 364.48 -43.43 Pass 4555.00 4559.48 71.34 -4.475 Pass
Detector 3
2/24/2021 5:42:00 AM 12373.06  12412.20 372.37 -39.14 Pass 4506.50 4426.20 68.52 80.300 Pass
2/25/2021 5:33:00 AM 12453.64  12412.20 372.37 41.44 Pass 4374.50 4426.20 68.52 -51.700 Pass
Detector 4
2/24/2021 5:42:00 AM 15386.55 15336.08 460.08 50.47 Pass 6351.50 6212.28 242.68 139.225 Pass
2/25/2021 5:33:00 AM 15234.06  15336.08 460.08 -102.01 Pass 6134.50 6212.28 242.68 -77.775 Pass
Detector 5
2/24/2021 5:42:00 AM 15892.21  15904.43 477.13 -12.21 Pass 5651.50 5689.80 89.00 -38.300 Pass
2/25/2021 5:33:00 AM 15824.76  15904.43 477.13 -79.67 Pass 5649.50 5689.80 89.00 -40.300 Pass
Detector 6
2/24/2021 5:42:00 AM 14303.27  14193.15 425.79 110.12 Pass 5091.00 5165.20 83.62 -74.200 Pass
2/25/2021 5:33:00 AM 14219.30  14193.15 425.79 26.15 Pass 5086.50 5165.20 83.62 -78.700 Pass
Detector 7
2/24/2021 5:42:00 AM 14109.19  14094.93 422.85 14.26 Pass 5478.00 5349.78 203.46 128.225 Pass
2/24/2021 6:14:00 AM 13973.14  14094.93 422.85 -121.78 Pass 5673.00 5349.78 203.46 323.225 Pass
2/25/2021 5:33:00 AM 14096.25  14094.93 422.85 1.32 Pass 5364.50 5349.78 203.46 14.725 Pass
Detector 8
2/24/2021 5:47:00 AM 11059.13  10915.75 327.47 143.38 Pass 4143.50 4145.98 68.16 -2.475 Pass
2/25/2021 5:40:00 AM 11007.16  10915.75 327.47 91.41 Pass 4121.00 4145.98 68.16 -24.975 Pass

2/25/2021 6:49:29 AM Page 2 of 9 IQC version 3.8, updated 2/25/2019



621 40 ¥£T abed

T202/TT/EO

o= eurofins

’ Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Blue
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 9

2/24/2021 5:47:00 AM 12006.46 12024.00 360.72 -17.54 Pass 4535.50 4573.53 73.65 -38.025 Pass

2/25/2021 5:40:00 AM 12028.52 12024.00 360.72 452 Pass 4596.00 4573.53 73.65 22.475 Pass
Detector 10

2/24/2021 5:47:00 AM 12288.98  12773.63 383.21 -484.65 FAIL 4648.50 4735.83 81.78 -87.325 Pass

2/25/2021 5:40:00 AM 12277.01  12773.63 383.21 -496.62 FAIL 4575.00 4735.83 81.78 -160.825 Pass
Detector 11

2/24/2021 5:47:00 AM 12393.18  12568.45 377.05 -175.27 Pass 4601.00 4701.35 65.61 -100.350 Pass

2/25/2021 5:40:00 AM 12436.82  12568.45 377.05 -131.63 Pass 4659.00 4701.35 65.61 -42.350 Pass
Detector 12

2/24/2021 5:47:00 AM 15465.69  15275.65 458.27 190.04 Pass 6437.00 6631.25 198.87 -194.250 Pass

2/25/2021 5:40:00 AM 15388.10  15275.65 458.27 112.45 Pass 6388.00 6631.25 198.87 -243.250 Pass
Detector 13

2/24/2021 5:47:00 AM 16801.47 16654.45 499.63 147.02 Pass 5270.50 5293.45 92.37 -22.950 Pass

2/25/2021 5:40:00 AM 16508.53  16654.45 499.63 -145.92 Pass 5186.50 5293.45 92.37 -106.950 Pass
Detector 14

2/24/2021 5:47:00 AM 13594.91  13586.88 407.61 8.04 Pass 5705.50 5977.45 234.44 -271.950 Pass

2/25/2021 5:40:00 AM 13467.21  13586.88 407.61 -119.67 Pass 5688.50 5977.45 234.44 -288.950 Pass
Detector 15

2/24/2021 5:47:00 AM 13859.15 13910.03 417.30 -50.87 Pass 5752.00 5928.85 170.64 -176.850 Pass

2/25/2021 5:40:00 AM 13930.87  13910.03 417.30 20.84 Pass 5692.00 5928.85 170.64 -236.850 Pass
Detector 16

2/24/2021 5:45:00 AM 11198.18  11046.10 331.38 152.08 Pass 4126.00 4165.40 101.01 -39.400 Pass

2/25/2021 5:38:00 AM 11226.24  11046.10 331.38 180.14 Pass 4045.00 4165.40 101.01 -120.400 Pass
Detector 17

2/24/2021 5:45:00 AM 12398.95  12140.05 364.20 258.90 Pass 4406.50 4564.75 132.61 -158.250 Pass

2/25/2021 5:38:00 AM 12320.47  12140.05 364.20 180.42 Pass 4337.50 4564.75 132.61 -227.250 Pass
Detector 20

2/24/2021 5:45:00 AM 15528.09  15370.53 461.12 157.57 Pass 6627.00 6564.35 124.88 62.650 Pass

2/25/2021 5:38:00 AM 15413.62  15370.53 461.12 43.10 Pass 6519.50 6564.35 124.88 -44.850 Pass
Detector 21

2/24/2021 5:45:00 AM 15807.18 15620.85 468.63 186.33 Pass 6088.00 6126.43 114.46 -38.425 Pass

2/25/2021 5:38:00 AM 15468.64  15620.85 468.63 -152.21 Pass 6055.50 6126.43 114.46 -70.925 Pass
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TestAmerica

Instrument: Blue

Gas Proportional Counter Daily Quality Control Checks

Detector 22
2/24/2021 5:45:00 AM
2/25/2021 5:38:00 AM

Alpha
CPM

13723.29
13708.35

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

+/- limit Deviation Flaa
121.44 -26.825 Pass
121.44 -85.325 Pass

2/25/2021 6:49:29 AM

Alpha Alpha Alpha
Mean +/- limit Deviation
13746.25 412.39 -22.96
13746.25 412.39 -37.90
Page 4 of 9
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Instrument: Blue
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TestAme

Gas Proportional Counter Daily Quality Control Checks

Check Type= Beta
Detector 0
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 1
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 2
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 3
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 4
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 5
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 6
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 7
2/24/2021 5:46:00 AM
2/25/2021 5:39:00 AM

Detector 8
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 9
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Beta
CPM

50045.09

50241.86

48617.42
48294.24

49708.22
49715.82

59868.33
59466.44

54679.85
55513.47

55091.05
54923.93

51581.95
51724.51

44681.73
44971.03

50275.96
49855.10

48757.65
48578.76

Beta
Mean

50552.05

50552.05

47641.23
47641.23

49734.44
49734.44

60167.98
60167.98

55277.35
55277.35

55004.03
55004.03

52072.68
52072.68

44302.58
44302.58

49959.33
49959.33

47696.08
47696.08

Beta
+/- limit

1516.56

1516.56

1429.24
1429.24

1492.03
1492.03

1805.04
1805.04

1658.32
1658.32

1650.12
1650.12

1562.18
1562.18

1329.08
1329.08

1498.78
1498.78

1430.88
1430.88

Beta Beta
Deviation Flaa
-506.96 Pass
-310.19 Pass
976.19 Pass
653.01 Pass
-26.22 Pass
-18.62 Pass
-299.65 Pass
-701.53 Pass
-597.50 Pass
236.12 Pass
87.02 Pass
-80.10 Pass
-490.72 Pass
-348.17 Pass
379.16 Pass
668.45 Pass
316.64 Pass
-104.22 Pass
1061.57 Pass
882.68 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

B>>A XT

Mean

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

2/25/2021 6:49:29 AM
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Instrument: Blue
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Gas Proportional Counter Daily Quality Control Checks

Detector 10
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 11
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 12
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 13
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 14
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 15
2/24/2021 5:43:00 AM
2/25/2021 5:35:00 AM

Detector 16
2/24/2021 5:49:00 AM
2/25/2021 5:41:00 AM

Detector 17
2/24/2021 5:49:00 AM
2/25/2021 5:41:00 AM

Detector 20
2/24/2021 5:49:00 AM
2/25/2021 5:42:00 AM

Detector 21
2/24/2021 5:49:00 AM
2/25/2021 5:42:00 AM

Detector 22
2/24/2021 5:49:00 AM
2/25/2021 5:42:00 AM

Beta
CPM

50311.36
50132.58

59747.56
59823.37

55984.01
55828.27

54958.50
55203.49

50861.49
50375.10

45210.12
45319.56

50207.16
49854.78

48805.46
48487.68

56867.85
56840.86

55225.51
55038.41

52095.66
52233.21

Beta
Mean

50136.65
50136.65

59951.55
59951.55

56070.40
56070.40

55607.20
55607.20

50580.03
50580.03

45674.43
45674.43

49653.23
49653.23

48166.13
48166.13

57321.08
57321.08

55281.80
55281.80

52477.75
52477.75

Beta
+/- limit

1504.10
1504.10

1798.55
1798.55

1682.11
1682.11

1668.22
1668.22

1517.40
1517.40

1370.23
1370.23

1489.60
1489.60

1444.98
1444.98

1719.63
1719.63

1658.45
1658.45

1574.33
1574.33

Beta Beta
Deviation Flaa
174.71 Pass
-4.07 Pass
-203.99 Pass
-128.18 Pass
-86.39 Pass
-242.13 Pass
-648.70 Pass
-403.71 Pass
281.46 Pass
-204.92 Pass
-464.31 Pass
-354.87 Pass
553.94 Pass
201.55 Pass
639.33 Pass
321.56 Pass
-453.23 Pass
-480.21 Pass
-56.29 Pass
-243.39 Pass
-382.09 Pass
-244.54 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

2/25/2021 6:49:29 AM
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Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Blue
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
2/24/2021 3:20:00 AM 0.05 0.13 0.04 -0.08 Pass 0.43 0.40 0.10 0.027 Pass
2/25/2021 4:20:00 AM 0.05 0.13 0.04 -0.08 Pass 0.44 0.40 0.10 0.042 Pass
Detector 1
2/24/2021 3:20:00 AM 0.17 0.16 0.03 0.01 Pass 0.34 0.37 0.06 -0.026 Pass
2/25/2021 4:20:00 AM 0.17 0.16 0.03 0.01 Pass 0.25 0.37 0.06 -0.121 Pass
Detector 2
2/24/2021 3:20:00 AM 0.19 0.15 0.03 0.04 Pass 0.42 0.47 0.08 -0.059 Pass
2/25/2021 4:20:00 AM 0.18 0.15 0.03 0.03 Pass 0.35 0.47 0.08 -0.124 Pass
Detector 3
2/24/2021 3:20:00 AM 0.19 0.14 0.03 0.05 Pass 0.51 0.47 0.06 0.045 Pass
2/25/2021 4:20:00 AM 0.13 0.14 0.03 -0.01 Pass 0.38 0.47 0.06 -0.090 Pass
Detector 4
2/24/2021 3:20:00 AM 0.20 0.18 0.04 0.02 Pass 0.51 0.42 0.07 0.087 Pass
2/25/2021 4:20:00 AM 0.16 0.18 0.04 -0.02 Pass 0.47 0.42 0.07 0.042 Pass
Detector 5
2/24/2021 3:20:00 AM 0.21 0.14 0.05 0.06 Pass 0.34 0.42 0.07 -0.080 Pass
2/25/2021 4:20:00 AM 0.11 0.14 0.05 -0.04 Pass 0.29 0.42 0.07 -0.125 Pass
Detector 6
2/24/2021 3:20:00 AM 0.15 0.16 0.03 -0.02 Pass 0.45 041 0.06 0.041 Pass
2/25/2021 4:20:00 AM 0.13 0.16 0.03 -0.04 Pass 0.36 041 0.06 -0.054 Pass
Detector 7
2/24/2021 3:20:00 AM 0.15 0.20 0.03 -0.05 Pass 0.33 0.46 0.07 -0.137 Pass
2/25/2021 4:20:00 AM 0.22 0.20 0.03 0.02 Pass 0.61 0.46 0.07 0.143 Pass
Detector 8
2/24/2021 3:20:00 AM 0.07 0.12 0.05 -0.05 Pass 0.43 0.40 0.07 0.035 Pass
2/25/2021 4:20:00 AM 0.11 0.12 0.05 -0.01 Pass 0.42 0.40 0.07 0.020 Pass
Detector 9
2/24/2021 3:20:00 AM 0.07 0.12 0.04 -0.06 Pass 0.26 0.37 0.08 -0.107 Pass
2/25/2021 4:20:00 AM 0.11 0.12 0.04 -0.02 Pass 0.34 0.37 0.08 -0.031 Pass

2/25/2021 6:49:29 AM Page 7 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: Blue
AlphaBKG BKG BKG BKG BKG BetaBKG  BetaBKG  BetaBKG  BetaBKG  BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 10
2/24/2021 3:20:00 AM 0.12 0.12 0.03 -0.01 Pass 0.44 0.34 0.07 0.099 Pass
2/25/2021 4:20:00 AM 0.10 0.12 0.03 -0.03 Pass 0.28 0.34 0.07 -0.061 Pass
Detector 11
2/24/2021 3:20:00 AM 0.09 0.12 0.03 -0.03 Pass 0.46 0.45 0.08 0.014 Pass
2/25/2021 4:20:00 AM 0.05 0.12 0.03 -0.07 Pass 0.47 0.45 0.08 0.019 Pass
Detector 12
2/24/2021 3:20:00 AM 0.20 0.21 0.05 -0.01 Pass 0.46 0.43 0.08 0.028 Pass
2/25/2021 4:20:00 AM 0.17 0.21 0.05 -0.04 Pass 0.48 0.43 0.08 0.043 Pass
Detector 13
2/24/2021 3:20:00 AM 0.20 0.15 0.03 0.04 Pass 0.44 0.40 0.10 0.036 Pass
2/25/2021 4:20:00 AM 0.09 0.15 0.03 -0.06 Pass 0.32 0.40 0.10 -0.085 Pass
Detector 14
2/24/2021 3:20:00 AM 0.12 0.15 0.03 -0.03 Pass 0.31 0.35 0.06 -0.043 Pass
2/25/2021 4:20:00 AM 0.14 0.15 0.03 -0.01 Pass 0.31 0.35 0.06 -0.043 Pass
Detector 15
2/24/2021 3:20:00 AM 0.16 0.18 0.03 -0.02 Pass 0.47 0.45 0.08 0.012 Pass
2/25/2021 4:20:00 AM 0.16 0.18 0.03 -0.02 Pass 0.40 0.45 0.08 -0.059 Pass
Detector 16
2/24/2021 3:20:00 AM 0.09 0.12 0.04 -0.04 Pass 0.47 0.54 0.13 -0.066 Pass
2/25/2021 4:20:00 AM 0.09 0.12 0.04 -0.03 Pass 0.50 0.54 0.13 -0.041 Pass
Detector 17
2/24/2021 3:20:00 AM 0.18 0.16 0.03 0.01 Pass 0.42 0.35 0.07 0.064 Pass
2/25/2021 4:20:00 AM 0.11 0.16 0.03 -0.05 Pass 0.34 0.35 0.07 -0.016 Pass
Detector 19
2/24/2021 3:20:00 AM 0.32 0.21 0.02 0.10 FAIL 0.53 0.55 0.09 -0.019 Pass
2/25/2021 3:20:00 AM 0.25 0.21 0.02 0.03 Pass 0.42 0.55 0.09 -0.129 Pass
Detector 20
2/24/2021 3:20:00 AM 0.18 0.16 0.04 0.01 Pass 0.53 0.44 0.06 0.080 Pass
2/25/2021 4:20:00 AM 0.23 0.16 0.04 0.07 Pass 0.25 0.44 0.06 -0.200 FAIL
Detector 21
2/24/2021 3:20:00 AM 0.18 0.17 0.03 0.01 Pass 0.37 0.34 0.07 0.027 Pass
2/25/2021 4:20:00 AM 0.21 0.17 0.03 0.04 Pass 0.35 0.34 0.07 0.001 Pass

2/25/2021 6:49:29 AM Page 8 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: Blue
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 22
2/24/2021 3:20:00 AM 0.25 0.21 0.03 0.03 Pass 0.33 0.36 0.07 -0.026 Pass
2/25/2021 4:20:00 AM 0.27 0.21 0.03 0.06 Pass 0.45 0.36 0.07 0.090 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.

2/25/2021 6:49:29 AM Page 9 of 9
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Environment Testing

TestAmerica

Instrument: Blue

APPROVED

By Tayla Schultz at 6:38 am, Mar 02, 2021

Gas Proportional Counter Daily Quality Control Checks

AlphaBKG
CPM Mean

+/- limit

Deviation

Flaa

BetaBKG
CPM

BetaBKG
Mean

BetaBKG
+/- limit

BetaBKG BetaBKG
Deviation Flaa

Check Type=
Detector 18
3/1/2021 3:25:00 AM
3/2/2021 4:20:00 AM

Detector 23
3/1/2021 3:25:00 AM
3/2/2021 4:20:00 AM

3/2/2021 6:34:50 AM
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’ Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Blue
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

3/1/2021 6:17:00 AM 11263.01  10953.85 328.62 309.16 Pass 4153.50 6518.18 0808.22 -2364.675 Pass

3/2/2021 6:11:00 AM 11240.01  10953.85 328.62 286.16 Pass 4040.50 6518.18 0808.22 -2477.675 Pass
Detector 1

3/1/2021 6:17:00 AM 12141.93  12482.50 374.48 -340.57 Pass 4436.50 4540.00 75.20 -103.500 Pass

3/2/2021 6:11:00 AM 12165.03  12482.50 374.48 -317.47 Pass 4317.50 4540.00 75.20 -222.500 WARNING
Detector 2

3/1/2021 6:17:00 AM 12314.31  12149.45 364.48 164.86 Pass 4514.50 4559.48 7134 -44.975 Pass

3/2/2021 6:11:00 AM 12036.26  12149.45 364.48 -113.19 Pass 4563.50 4559.48 7134 4.025 Pass
Detector 3

3/1/2021 6:17:00 AM 12496.87  12412.20 372.37 84.67 Pass 4347.50 4426.20 68.52 -78.700 Pass

3/2/2021 6:11:00 AM 12380.39  12412.20 372.37 -31.81 Pass 4490.00 4426.20 68.52 63.800 Pass
Detector 4

3/1/2021 6:17:00 AM 15586.45  15336.08 460.08 250.38 Pass 6063.50 6212.28 242.68 -148.775 Pass

3/2/2021 6:11:00 AM 15431.97  15336.08 460.08 95.89 Pass 6064.00 6212.28 242.68 -148.275 Pass
Detector 5

3/1/2021 6:17:00 AM 15977.59  15904.43 477.13 73.17 Pass 5626.50 5689.80 89.00 -63.300 Pass

3/2/2021 6:11:00 AM 16055.19  15904.43 477.13 150.76 Pass 5719.50 5689.80 89.00 29.700 Pass
Detector 6

3/1/2021 6:17:00 AM 1442212 14193.15 425.79 228.97 Pass 5092.50 5165.20 83.62 -72.700 Pass

3/2/2021 6:11:00 AM 14155.09  14193.15 425.79 -38.06 Pass 5036.50 5165.20 83.62 -128.700 Pass
Detector 7

3/1/2021 6:17:00 AM 1409599  14094.93 422.85 1.07 Pass 5249.00 5349.78 203.46 -100.775 Pass

3/2/2021 6:11:00 AM 14031.53  14094.93 422.85 -63.39 Pass 5362.50 5349.78 203.46 12.725 Pass
Detector 8

3/1/2021 6:23:00 AM 10994.35  10915.75 327.47 78.60 Pass 4099.00 4145.98 68.16 -46.975 Pass

3/2/2021 6:17:00 AM 10984.39  10915.75 327.47 68.64 Pass 4029.50 4145.98 68.16 -116.475 Pass
Detector 9

3/1/2021 6:23:00 AM 12048.73  12024.00 360.72 24.73 Pass 4540.00 4573.53 73.65 -33.525 Pass

3/2/2021 6:17:00 AM 12089.30  12024.00 360.72 65.30 Pass 4592.00 4573.53 73.65 18.475 Pass

3/2/2021 6:34:50 AM Page 2 of 10 IQC version 3.8, updated 2/25/2019
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Environment Testing Gas Proportional Counter Daily Quality Control Checks
1estaAm |

Instrument: Blue

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 10

3/1/2021 6:24:00 AM 12487.68 12773.63 383.21 -285.94 Pass 4459.50 4735.83 81.78 -276.325 DOEF

3/2/2021 6:17:00 AM 12312.35 12773.63 383.21 -461.27 FAIL 4479.50 4735.83 81.78 -256.325 DOEF
Detector 11

3/1/2021 6:24:00 AM 12423.51 12568.45 377.05 -144.94 Pass 4524.00 4701.35 65.61 -177.350 WARNING

3/2/2021 6:17:00 AM 12343.39 12568.45 377.05 -225.06 Pass 4551.50 4701.35 65.61 -149.850 WARNING
Detector 12

3/1/2021 6:24:00 AM 15444.99 15275.65 458.27 169.34 Pass 6335.00 6631.25 198.87 -296.250 Pass

3/2/2021 6:18:00 AM 15340.33 15275.65 458.27 64.68 Pass 6503.00 6631.25 198.87 -128.250 Pass
Detector 13

3/1/2021 6:24:00 AM 16581.45 16654.45 499.63 -73.00 Pass 5240.00 5293.45 92.37 -53.450 Pass

3/2/2021 6:18:00 AM 16650.15 16654.45 499.63 -4.30 Pass 5128.50 5293.45 92.37 -164.950 Pass
Detector 14

3/1/2021 6:24:00 AM 13446.90 13586.88 407.61 -139.98 Pass 5775.00 5977.45 234.44 -202.450 Pass

3/2/2021 6:18:00 AM 13365.79 13586.88 407.61 -221.09 Pass 5859.00 5977.45 234.44 -118.450 Pass
Detector 15

3/1/2021 6:24:00 AM 13592.39 13910.03 417.30 -317.64 Pass 5574.00 5928.85 170.64 -354.850 WARNING

3/2/2021 6:18:00 AM 13501.76 13910.03 417.30 -408.27 Pass 5620.50 5928.85 170.64 -308.350 Pass
Detector 16

3/1/2021 6:28:00 AM 11114.90 11046.10 331.38 68.80 Pass 4173.00 4165.40 101.01 7.600 Pass

3/2/2021 6:14:00 AM 11004.91 11046.10 331.38 -41.19 Pass 4066.50 4165.40 101.01 -98.900 Pass
Detector 17

3/1/2021 6:28:00 AM 12478.26 12140.05 364.20 338.21 Pass 4440.00 4564.75 132.61 -124.750 Pass

3/2/2021 6:14:00 AM 12212.19 12140.05 364.20 72.14 Pass 4478.50 4564.75 132.61 -86.250 Pass
Detector 18

3/1/2021 6:29:00 AM 12534.37 12437.63 373.13 96.74 Pass 4341.50 4538.80 118.58 -197.300 Pass
Detector 19

3/1/2021 6:29:00 AM 12336.08 12398.05 371.94 -61.97 Pass 4538.00 4675.18 102.53 -137.175 Pass
Detector 20

3/1/2021 6:29:00 AM 15428.40 15370.53 461.12 57.87 Pass 6687.00 6564.35 124.88 122.650 Pass

3/2/2021 6:14:00 AM 15220.89 15370.53 461.12 -149.63 Pass 6543.50 6564.35 124.88 -20.850 Pass

3/2/2021 6:34:50 AM Page 3 of 10 IQC version 3.8, updated 2/25/2019
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T202/TT/EO
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ENVIFGnImeln t il:'\_-l ng

TestAmeric

]

Gas Proportional Counter Daily Quality Control Checks

Instrument: Blue
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 21
3/1/2021 6:29:00 AM 15578.45 15620.85 468.63 -42.40 Pass 6137.50 6126.43 114.46 11.075 Pass
3/2/2021 6:14:00 AM 15309.92 15620.85 468.63 -310.93 Pass 6091.50 6126.43 114.46 -34.925 Pass
Detector 22
3/1/2021 6:29:00 AM 13745.60 13746.25 412.39 -0.65 Pass 5874.00 5961.83 121.44 -87.825 Pass
3/2/2021 6:14:00 AM 13651.63 13746.25 412.39 -94.62 Pass 5886.50 5961.83 121.44 -75.325 Pass
Detector 23
3/1/2021 6:29:00 AM 13954.17 13732.30 411.97 221.87 Pass 6201.00 6316.85 265.08 -115.850 Pass

3/2/2021 6:34:50 AM
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T202/TT/EO
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Instrument: Blue

ENVIFGnImeln t il:'\_-f ng

TestAme

Gas Proportional Counter Daily Quality Control Checks

Check Type= Beta
Detector 0
3/1/2021 5:57:00 AM
3/2/2021 6:17:00 AM

Detector 1
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 2
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 3
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 4
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 5
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 6
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 7
3/1/2021 5:58:00 AM
3/2/2021 6:17:00 AM

Detector 8
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 9
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Beta
CPM

49776.75

49966.00

48374.56
48355.05

49867.88
49809.55

59405.93
59818.53

54199.01
55187.47

55054.65
54978.28

51681.74
51912.49

45021.60
44916.55

49929.35
49971.56

48734.83
48823.45

Beta
Mean

50552.05

50552.05

47641.23
47641.23

49734.44
49734.44

60167.98
60167.98

55277.35
55277.35

55004.03
55004.03

52072.68
52072.68

44302.58
44302.58

49959.33
49959.33

47696.08
47696.08

Beta
+/- limit

1516.56

1516.56

1429.24
1429.24

1492.03
1492.03

1805.04
1805.04

1658.32
1658.32

1650.12
1650.12

1562.18
1562.18

1329.08
1329.08

1498.78
1498.78

1430.88
1430.88

Beta Beta
Deviation Flaa
-775.30 Pass
-586.05 Pass
733.34 Pass
713.83 Pass
133.44 Pass
75.11 Pass
-762.04 Pass
-349.44 Pass
-1078.34 Pass
-89.88 Pass
50.62 Pass
-25.74 Pass
-390.93 Pass
-160.19 Pass
719.02 Pass
613.98 Pass
-29.98 Pass
12.24 Pass
1038.75 Pass
1127.38 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

B>>A XT

Mean

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

3/2/2021 6:34:50 AM
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6¢t 10 9pT abed

T202/TT/EO

o= eurofins

Instrument: Blue

ENVIFGnImeln t il:'\_-f ng

TestAme

Gas Proportional Counter Daily Quality Control Checks

Detector 10
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 11
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 12
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 13
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 14
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 15
3/1/2021 6:04:00 AM
3/2/2021 6:13:00 AM

Detector 16
3/1/2021 6:13:00 AM
3/2/2021 6:20:00 AM

Detector 17
3/1/2021 6:13:00 AM
3/2/2021 6:20:00 AM

Detector 18
3/1/2021 6:13:00 AM

Detector 19
3/1/2021 6:13:00 AM

Detector 20
3/1/2021 6:13:00 AM
3/2/2021 6:20:00 AM

Beta
CPM

50118.79
50386.43

60149.44
60277.20

55806.09
55930.20

55284.06
55087.05

51055.35
50808.13

45532.06
45126.95

49947.49
49763.21

48559.41
48341.52

50043.88

59779.77

56471.81
56628.20

Beta
Mean

50136.65
50136.65

59951.55
59951.55

56070.40
56070.40

55607.20
55607.20

50580.03
50580.03

45674.43
45674.43

49653.23
49653.23

48166.13
48166.13

49957.23

59167.80

57321.08
57321.08

Beta
+/- limit

1504.10
1504.10

1798.55
1798.55

1682.11
1682.11

1668.22
1668.22

1517.40
1517.40

1370.23
1370.23

1489.60
1489.60

1444.98
1444.98

1498.72

1775.03

1719.63
1719.63

Beta Beta
Deviation Flaa
-17.86 Pass
249.78 Pass
197.89 Pass
325.65 Pass
-264.31 Pass
-140.20 Pass
-323.14 Pass
-520.15 Pass
475.32 Pass
228.11 Pass
-142.36 Pass
-547.48 Pass
294.27 Pass
109.98 Pass
393.29 Pass
175.40 Pass
86.66 Pass
611.97 Pass
-849.27 Pass
-692.87 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

B>>A XT

Mean

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

3/2/2021 6:34:50 AM
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621 J0 LT abed

T202/TT/EO

o= eurofins

ENVIFGnImeln t il:'\_-l ng

TestAmeric

]

Gas Proportional Counter Daily Quality Control Checks

Instrument: Blue
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 21
3/1/2021 6:13:00 AM 54896.10 55281.80 1658.45 -385.70 Pass NA NA NA NA NA
3/2/2021 6:20:00 AM 54829.12 55281.80 1658.45 -452.68 Pass NA NA NA NA NA
Detector 22
3/1/2021 6:13:00 AM 52058.99 52477.75 1574.33 -418.76 Pass NA NA NA NA NA
3/2/2021 6:20:00 AM 52218.67 52477.75 1574.33 -259.08 Pass NA NA NA NA NA
Detector 23
3/1/2021 6:13:00 AM 45837.74 46160.75 1384.82 -323.01 Pass NA NA NA NA NA

3/2/2021 6:34:50 AM
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6¢t 10 81T abed

T202/TT/EO

o= eurofins

’ Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Blue
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
3/1/2021 3:25:00 AM 0.18 0.13 0.04 0.05 Pass 0.32 0.40 0.10 -0.084 Pass
3/2/2021 4:20:00 AM 0.12 0.13 0.04 -0.01 Pass 0.38 0.40 0.10 -0.024 Pass
Detector 1
3/1/2021 3:25:00 AM 0.15 0.16 0.03 -0.01 Pass 0.31 0.37 0.06 -0.056 Pass
3/2/2021 4:20:00 AM 0.12 0.16 0.03 -0.04 Pass 0.23 0.37 0.06 -0.136 Pass
Detector 2
3/1/2021 3:25:00 AM 0.10 0.15 0.03 -0.05 Pass 0.62 0.47 0.08 0.146 Pass
3/2/2021 4:20:00 AM 0.16 0.15 0.03 0.01 Pass 0.45 0.47 0.08 -0.024 Pass
Detector 3
3/1/2021 3:25:00 AM 0.13 0.14 0.03 -0.01 Pass 0.46 0.47 0.06 -0.010 Pass
3/2/2021 4:20:00 AM 0.07 0.14 0.03 -0.07 Pass 0.36 0.47 0.06 -0.105 Pass
Detector 4
3/1/2021 3:25:00 AM 0.17 0.18 0.04 -0.01 Pass 0.40 0.42 0.07 -0.029 Pass
3/2/2021 4:20:00 AM 0.12 0.18 0.04 -0.06 Pass 0.33 0.42 0.07 -0.094 Pass
Detector 5
3/1/2021 3:25:00 AM 0.13 0.14 0.05 -0.02 Pass 0.34 0.42 0.07 -0.080 Pass
3/2/2021 4:20:00 AM 0.11 0.14 0.05 -0.03 Pass 0.31 0.42 0.07 -0.110 Pass
Detector 6
3/1/2021 3:25:00 AM 0.08 0.16 0.03 -0.08 Pass 0.38 0.41 0.06 -0.029 Pass
3/2/2021 4:20:00 AM 0.18 0.16 0.03 0.01 Pass 0.46 0.41 0.06 0.046 Pass
Detector 7
3/1/2021 3:25:00 AM 0.19 0.20 0.03 -0.01 Pass 0.36 0.46 0.07 -0.107 Pass
3/2/2021 4:20:00 AM 0.17 0.20 0.03 -0.03 Pass 0.55 0.46 0.07 0.083 Pass
Detector 8
3/1/2021 3:25:00 AM 0.13 0.12 0.05 0.01 Pass 0.39 0.40 0.07 -0.005 Pass
3/2/2021 4:20:00 AM 0.08 0.12 0.05 -0.04 Pass 0.39 0.40 0.07 -0.005 Pass
Detector 9
3/1/2021 3:25:00 AM 0.10 0.12 0.04 -0.02 Pass 0.29 0.37 0.08 -0.077 Pass
3/2/2021 4:20:00 AM 0.10 0.12 0.04 -0.02 Pass 0.26 0.37 0.08 -0.112 Pass

3/2/2021 6:34:50 AM Page 8 of 10 IQC version 3.8, updated 2/25/2019
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T202/TT/EO

o= eurofins

ENVIFGnImeln t il:'\_-f ng

TestAmerica

Instrument: Blue

Gas Proportional Counter Daily Quality Control Checks

AlphaBKG
CPM

Detector 10

3/1/2021 3:25:00 AM 0.17

3/2/2021 4:20:00 AM 0.10
Detector 11

3/1/2021 3:25:00 AM 0.09

3/2/2021 4:20:00 AM 0.12
Detector 12

3/1/2021 3:25:00 AM 0.13

3/2/2021 4:20:00 AM 0.16
Detector 13

3/1/2021 3:25:00 AM 0.16

3/2/2021 4:20:00 AM 0.10
Detector 14

3/1/2021 3:25:00 AM 0.19

3/2/2021 4:20:00 AM 0.10
Detector 15

3/1/2021 3:25:00 AM 0.14

3/2/2021 4:20:00 AM 0.15
Detector 16

3/1/2021 3:25:00 AM 0.09

3/2/2021 4:20:00 AM 0.12
Detector 17

3/1/2021 3:25:00 AM 0.17

3/2/2021 4:20:00 AM 0.18
Detector 19

3/1/2021 3:25:00 AM 0.32

3/2/2021 4:20:00 AM 0.26
Detector 20

3/1/2021 3:25:00 AM 0.16

3/2/2021 4:20:00 AM 0.23
Detector 21

3/1/2021 3:25:00 AM 0.20

3/2/2021 4:20:00 AM 0.20

BKG
Mean

0.12
0.12

0.12
0.12

0.21
0.21

0.15
0.15

0.15
0.15

0.18
0.18

0.12
0.12

0.16
0.16

0.21
0.21

0.16
0.16

0.17
0.17

BKG
+/- limit

0.03
0.03

0.03
0.03

0.05
0.05

0.03
0.03

0.03
0.03

0.03
0.03

0.04
0.04

0.03
0.03

0.02
0.02

0.04
0.04

0.03
0.03

BKG
Deviation

0.05
-0.02

-0.04
-0.01

-0.08
-0.05

0.01
-0.05

0.04
-0.05

-0.04
-0.03

-0.03
-0.01

0.00
0.01

0.10
0.05

0.00
0.06

0.03
0.03

BKG
Flaa

BetaBKG

CPM

0.33
0.25

0.36
0.38

0.27
0.45

0.31
0.31

0.34
0.28

0.38
0.41

0.50
0.43

0.32
0.26

0.63
0.49

0.36
0.45

0.30
0.28

BetaBKG

Mean

0.34
0.34

0.45
0.45

0.43
0.43

0.40
0.40

0.35
0.35

0.45
0.45

0.54
0.54

0.35
0.35

0.55
0.55

0.44
0.44

0.34
0.34

BetaBKG
+/- limit

0.07
0.07

0.08
0.08

0.08
0.08

0.10
0.10

0.06
0.06

0.08
0.08

0.13
0.13

0.07
0.07

0.09
0.09

0.06
0.06

0.07
0.07

BetaBKG
Deviation

-0.006
-0.091

-0.091
-0.066

-0.162
0.013

-0.100
-0.100

-0.008
-0.073

-0.079
-0.044

-0.041
-0.106

-0.036
-0.096

0.076
-0.059

-0.085
0.005

-0.049
-0.069

BetaBKG
Flaa

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

3/2/2021 6:34:50 AM
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T202/TT/EO
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Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Blue
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa
Detector 22
3/1/2021 3:25:00 AM 0.22 0.21 0.03 0.00 Pass 0.30 0.36 0.07 -0.056 Pass
3/2/2021 4:20:00 AM 0.24 0.21 0.03 0.03 Pass 0.38 0.36 0.07 0.025 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.

3/2/2021 6:34:50 AM Page 10 of 10
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T202/TT/EO

APPROVED

By Tayla Schultz at 7:11 am, Mar 10, 2021

o= 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
3/9/2021 6:20:00 AM 11541.84  11520.83 345.62 21.02 Pass 3771.00 3830.53 102.43 -59.525 Pass
3/10/2021 6:18:00 AM 11421.35 11520.83 345.62 -99.47 Pass 3749.50 3830.53 102.43 -81.025 Pass
Detector 1
3/9/2021 6:20:00 AM 12737.80  12766.73 383.00 -28.93 Pass 4257.00 4196.58 60.72 60.425 Pass
3/10/2021 6:18:00 AM 12625.82  12766.73 383.00 -140.91 Pass 4288.00 4196.58 60.72 91.425 Pass
Detector 2
3/9/2021 6:20:00 AM 12820.74  12721.80 381.65 98.94 Pass 4436.00 4331.13 54.98 104.875 Pass
3/10/2021 6:18:00 AM 12750.28 12721.80 381.65 28.48 Pass 4341.50 4331.13 54.98 10.375 Pass
Detector 3
3/9/2021 6:20:00 AM 12493.65  12599.75 377.99 -106.10 Pass 4506.50 4487.85 49.30 18.650 Pass
3/10/2021 6:18:00 AM 12584.73  12599.75 377.99 -15.02 Pass 452250 4487.85 49.30 34.650 Pass
Detector 8
3/9/2021 6:25:00 AM 1127436  11336.25 340.09 -61.89 Pass 3858.50 3851.65 47.40 6.850 Pass
3/10/2021 6:23:00 AM 11359.43 11336.25 340.09 23.18 Pass 3784.50 3851.65 47.40 -67.150 Pass
Detector 9
3/9/2021 6:25:00 AM 12489.22  12544.23 376.33 -55.01 Pass 4359.50 4366.23 62.27 -6.725 Pass
3/10/2021 6:23:00 AM 1229471  12544.23 376.33 -249.51 Pass 4277.00 4366.23 62.27 -89.225 Pass
Detector 10
3/9/2021 6:25:00 AM 12337.84  12605.48 378.16 -267.63 Pass 4541.00 4475.65 55.31 65.350 Pass
3/10/2021 6:23:00 AM 12479.94  12605.48 378.16 -125.54 Pass 4475.00 4475.65 55.31 -0.650 Pass
Detector 11
3/9/2021 6:25:00 AM 1245535  12491.08 374.73 -35.72 Pass 4608.00 4501.00 39.00 107.000 WARNING
3/10/2021 6:23:00 AM 12644.97  12491.08 374.73 153.89 Pass 4537.50 4501.00 39.00 36.500 Pass
Detector 16
3/9/2021 6:23:00 AM 1127429 1121443 336.43 59.86 Pass 3779.00 3708.73 59.28 70.275 Pass
3/10/2021 6:20:00 AM 11245.83 11214.43 336.43 31.41 Pass 3744.50 3708.73 59.28 35.775 Pass
Detector 17
3/9/2021 6:23:00 AM 12690.20  12764.20 382.93 -74.00 Pass 3937.50 3886.38 48.00 51.125 Pass
3/10/2021 6:20:00 AM 12669.75  12764.20 382.93 -94.45 Pass 4026.00 3886.38 48.00 139.625 WARNING

3/10/2021 7:10:17 AM Page 1 of 6 IQC version 3.8, updated 2/25/2019
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6¢t 10 ZST abed

T202/TT/EO

o= eurofins

’ Environment 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
Detector 18
3/9/2021 6:23:00 AM 1249524  12624.18 378.73 -128.93 Pass 4633.00 4498.28 52.11 134.725 WARNING

3/10/2021 6:20:00 AM 12665.35  12624.18 378.73 41.17 Pass 4523.00 4498.28 52.11 24.725 Pass

Detector 19
3/9/2021 6:23:00 AM 12864.25  12860.38 385.81 3.88 Pass 4340.00 4323.90 54.04 16.100 Pass
3/10/2021 6:20:00 AM 12746.77  12860.38 385.81 -113.60 Pass 4412.00 4323.90 54.04 88.100 Pass

Detector 20
3/9/2021 6:23:00 AM 16461.30  16439.15 493.17 22.15 Pass 5498.00 5381.13 81.40 116.875 Pass
3/10/2021 6:20:00 AM 16528.90  16439.15 493.17 89.75 Pass 5339.00 5381.13 81.40 -42.125 Pass

Detector 21
3/9/2021 6:23:00 AM 16327.81  16174.88 485.25 152.94 Pass 5554.50 5515.40 124.74 39.100 Pass
3/10/2021 6:20:00 AM 16436.42  16174.88 485.25 261.54 Pass 5605.00 5515.40 124.74 89.600 Pass

Detector 22
3/9/2021 6:23:00 AM 14579.25  14609.75 438.29 -30.50 Pass 4877.00 4953.48 69.25 -76.475 Pass
3/10/2021 6:20:00 AM 14420.27  14609.75 438.29 -189.48 Pass 4985.50 4953.48 69.25 32.025 Pass

Detector 23
3/9/2021 6:23:00 AM 1434356  14422.33 432.67 -78.76 Pass 5572.50 5497.75 94.68 74.750 Pass
3/10/2021 6:20:00 AM 14173.05  14422.33 432.67 -249.28 Pass 5609.00 5497.75 94.68 111.250 Pass

3/10/2021 7:10:17 AM Page 2 of 6 IQC version 3.8, updated 2/25/2019
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o= eurofins

Instrument: Purple

ENVIFGnImeln t il:'\_-f ng

Gas Proportional Counter Daily Quality Control Checks

Check Type= Beta
Detector 0
3/9/2021 6:24:00 AM
3/10/2021 6:21:00 AM

Detector 1
3/9/2021 6:24:00 AM
3/10/2021 6:21:00 AM

Detector 2
3/9/2021 6:24:00 AM
3/10/2021 6:21:00 AM

Detector 3
3/9/2021 6:24:00 AM
3/10/2021 6:21:00 AM

Detector 8
3/9/2021 6:21:00 AM
3/10/2021 6:18:00 AM

Detector 9
3/9/2021 6:21:00 AM
3/10/2021 6:18:00 AM

Detector 10
3/9/2021 6:21:00 AM
3/10/2021 6:18:00 AM

Detector 11
3/9/2021 6:21:00 AM
3/10/2021 6:18:00 AM

Detector 16
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Detector 17
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Beta
CPM

50086.90

50208.22

49302.96
49058.38

51176.58
50828.87

59966.57
60104.15

49947.35
50055.59

48675.63
48593.37

50140.46
50462.39

59428.67
59734.99

49509.10
49438.80

47189.08
47221.95

Beta
Mean

50226.98

50226.98

48796.70
48796.70

50875.48
50875.48

60107.23
60107.23

50025.35
50025.35

48665.90
48665.90

50649.48
50649.48

59849.50
59849.50

49489.98
49489.98

46812.78
46812.78

Beta
+/- limit

1506.81

1506.81

1463.90
1463.90

1526.26
1526.26

1803.22
1803.22

1500.76
1500.76

1459.98
1459.98

1519.48
1519.48

1795.49
1795.49

1484.70
1484.70

1404.38
1404.38

Beta Beta
Deviation Flaa
-140.08 Pass
-18.76 Pass
506.26 Pass
261.68 Pass
301.11 Pass
-46.60 Pass
-140.65 Pass
-3.07 Pass
-78.00 Pass
30.24 Pass
9.73 Pass
-72.53 Pass
-509.02 Pass
-187.08 Pass
-420.83 Pass
-114.51 Pass
19.12 Pass
-51.18 Pass
376.30 Pass
409.17 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

B>>A XT

Mean

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
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621 40 ST abed

T202/TT/EO

o= eurofins

TesthA

Instrument: Purple

ENVIFGnImeln t il:'\_-l ng

]

Gas Proportional Counter Daily Quality Control Checks

Detector 18
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Detector 19
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Detector 20
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Detector 21
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Detector 22
3/9/2021 6:27:00 AM
3/10/2021 6:24:00 AM

Detector 23
3/9/2021 6:27:00 AM

3/10/2021 6:24:00 AM

Beta
CPM

50127.91
49946.22

57432.17
57883.60

57041.45
56697.92

54991.90
55168.09

52221.55
51904.20

45496.00
45594.76

Beta
Mean

50124.63
50124.63

57663.50
57663.50

57328.65
57328.65

54662.13
54662.13

52239.03
52239.03

45717.00
45717.00

Beta
+/- limit

1503.74
1503.74

1729.91
1729.91

1719.86
1719.86

1639.86
1639.86

1567.17
1567.17

1371.51
1371.51

Beta Beta
Deviation Flaa
3.29 Pass
-178.41 Pass
-231.33 Pass
220.10 Pass
-287.20 Pass
-630.73 Pass
320.77 Pass
505.97 Pass
-17.47 Pass
-334.82 Pass
-221.00 Pass
-122.24 Pass

B>>A XT

CPM

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

B>>A XT

+/- limit

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT
Deviation

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

B>>A XT
Flaa

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA
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621 40 GGT abed

T202/TT/EO

o= eurofins

Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Purple
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
3/9/2021 4:20:00 AM 0.23 0.16 0.03 0.06 Pass 0.52 0.50 0.07 0.015 Pass
3/10/2021 4:20:00 AM 0.33 0.16 0.03 0.16 FAIL 0.53 0.50 0.07 0.030 Pass
Detector 1
3/9/2021 4:20:00 AM 0.14 0.15 0.03 -0.01 Pass 0.39 0.47 0.06 -0.084 Pass
3/10/2021 4:20:00 AM 0.09 0.15 0.03 -0.06 Pass 0.49 0.47 0.06 0.017 Pass
Detector 2
3/9/2021 4:20:00 AM 0.20 0.16 0.02 0.03 Pass 0.45 0.52 0.06 -0.066 Pass
3/10/2021 4:20:00 AM 0.21 0.16 0.02 0.05 Pass 0.54 0.52 0.06 0.020 Pass
Detector 3
3/9/2021 4:20:00 AM 0.18 0.20 0.05 -0.02 Pass 0.49 0.49 0.07 -0.009 Pass
3/9/2021 10:17:00 AM 0.16 0.20 0.05 -0.04 Pass 0.59 0.49 0.07 0.096 Pass
3/10/2021 4:20:00 AM 0.13 0.20 0.05 -0.07 Pass 0.44 0.49 0.07 -0.054 Pass
Detector 8
3/9/2021 4:20:00 AM 0.16 0.15 0.05 0.01 Pass 0.48 0.52 0.07 -0.039 Pass
3/10/2021 4:20:00 AM 0.12 0.15 0.05 -0.03 Pass 0.40 0.52 0.07 -0.124 Pass
Detector 9
3/9/2021 4:20:00 AM 0.24 0.20 0.06 0.04 Pass 0.52 0.50 0.08 0.020 Pass
3/10/2021 4:20:00 AM 0.15 0.20 0.06 -0.05 Pass 0.41 0.50 0.08 -0.095 Pass
Detector 10
3/9/2021 4:20:00 AM 0.14 0.15 0.03 -0.02 Pass 0.25 0.36 0.05 -0.111 Pass
3/10/2021 4:20:00 AM 0.09 0.15 0.03 -0.06 Pass 0.29 0.36 0.05 -0.076 Pass
Detector 11
3/9/2021 4:20:00 AM 0.07 0.13 0.02 -0.07 Pass 0.45 0.47 0.07 -0.025 Pass
3/10/2021 4:20:00 AM 0.09 0.13 0.02 -0.04 Pass 0.37 0.47 0.07 -0.100 Pass
Detector 16
3/9/2021 4:20:00 AM 0.16 0.13 0.04 0.02 Pass 0.42 0.45 0.06 -0.033 Pass
3/10/2021 4:20:00 AM 0.07 0.13 0.04 -0.07 Pass 0.46 0.45 0.06 0.003 Pass
Detector 17
3/9/2021 4:20:00 AM 0.12 0.15 0.02 -0.03 Pass 0.38 0.32 0.04 0.062 Pass
3/10/2021 4:20:00 AM 0.13 0.15 0.02 -0.02 Pass 0.32 0.32 0.04 -0.003 Pass
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6¢t 10 9GT abed

T202/TT/EO

<% eurofins

’ Environment Testing Gas Proportional Counter Daily Quality Control Checks
TestAmerica
Instrument: Purple
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG
CPM Mean +/- limit Deviation Flaa CPM Mean +/- limit Deviation Flaa

Detector 18
3/9/2021 4:20:00 AM 0.16 0.14 0.03 0.02 Pass 0.52 0.42 0.04 0.103 Pass
3/10/2021 4:20:00 AM 0.11 0.14 0.03 -0.03 Pass 0.32 0.42 0.04 -0.097 Pass

Detector 19
3/9/2021 4:20:00 AM 0.09 0.16 0.04 -0.07 Pass 0.57 0.52 0.06 0.041 Pass

Detector 20
3/9/2021 4:20:00 AM 0.12 0.13 0.03 -0.01 Pass 0.39 0.44 0.07 -0.049 Pass
3/10/2021 4:20:00 AM 0.14 0.13 0.03 0.01 Pass 0.40 0.44 0.07 -0.039 Pass

Detector 21
3/9/2021 4:20:00 AM 0.12 0.11 0.04 0.01 Pass 0.29 0.27 0.05 0.021 Pass
3/10/2021 4:20:00 AM 0.11 0.11 0.04 0.00 Pass 0.33 0.27 0.05 0.056 Pass

Detector 22
3/9/2021 4:20:00 AM 0.16 0.11 0.04 0.04 Pass 0.26 0.29 0.05 -0.034 Pass
3/10/2021 4:20:00 AM 0.18 0.11 0.04 0.07 Pass 0.41 0.29 0.05 0.116 Pass

Detector 23
3/9/2021 4:20:00 AM 0.24 0.08 0.03 0.16 FAIL 0.29 0.29 0.05 -0.009 Pass
3/10/2021 4:20:00 AM 0.11 0.08 0.03 0.03 Pass 0.26 0.29 0.05 -0.039 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.

3/10/2021 7:10:17 AM Page 6 of 6 IQC version 3.8, updated 2/25/2019
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6¢t 10 8GT abed

T202/TT/EO

Blue 0

Detector
ID

OO O0OO0O0OO0O0OO0

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

SOP: ST-RD-0403 current rev

Std
ID
B1
B2
B3
B4
B5
B6
B7
B8

Measured Theoretical

Efficiency
0.4551
0.4338
0.4379
0.4151
0.3959
0.3940
0.3889
0.3714

Efficiency
0.4551
0.4338
0.4379
0.4151
0.3959
0.3940
0.3889
0.3714

Curve is for Gross Beta

St

rontium 90
and

Total Strontium

DPM
37595.2171
DPM
Sample Count Count  Beta 37592.71382 Sr-90 Standard
Wt Date Time Counts CPM Eff Aliquot
0.0093 3/19/2017 14:32 5 85550 17110.000 0.4551 imL
0.0296 3/20/2017 0:59 5 81536 16307.200 0.4338 imL
0.0574 3/20/2017 0:37 5 82310 16462.000 0.4379 imL
0.0818 3/20/2017 0:22 5 78015 15603.000 0.4151 imL
0.1157 3/19/2017 14:40 5 74417 14883.400 0.3959 imL
0.1470 3/20/2017 1:50 5 74059 14811.800 0.3940 imL
0.1871 3/20/2017 3:22 5 73102 14620.400 0.3889 imL
0.2469 3/20/2017 3:28 5 69810 13962.000 0.3714 imL
Percent 5
A All Points y = 0.965x” - 0.5796x + 0.4578
Efficiency Efficiency
0.4525 0.58% «
0.4415 -1.74% o500 .
0.4277 2.38% 0.4300 *
0.4168 -0.43% . o
0.4037 -1.93% .
0.3935 0.14% 0320 \\.
0.3831 1.51% 0.3700
0.3735 -0.57% g o0
=§ 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
. y = 0.965x - 0.5796x + 0.4578
Beta Efficiency R? = 0.9529
0.4600
0.4400 3 Y
0.4200
0.4000 . \\
*
0.3800 \.
% 0.3600
% 0.0000 0.0500 0.1000 Ma_ss 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: 3/19/2017
Cert# 80573-334 Ref. date 9/17/2009 Elapsed Time: 2740.000 days
Half Life: 10409.625 days

Standard ID

Strontium 90

Sr-90_00004 #6322

Cert# 80573-334 Ref. date 9/17/2009

Beta_IC 2017.xls

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

Initial Activity:
Reference Date:

Count Date:

Elapsed Time:

Half Life:

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

0.833227329
18797.60855 dpm/mL
37595.2171 dpm

22560 dpm/mL
9/17/2009
3/20/2017
2741.000 days

10409.625 days
0.833171849
18796.35691 dpm/mL
37592.71382 dpm

Printed: 4/27/2017



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Betal Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:32:01 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:37:13 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 15 3.000 3.000
sd 0.000 0.000 3.873 0.775 0.775
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 85,550 17,110.000 17,110.000
sd 0.000 0.000 292.489 58.498 58.498
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 159 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Beta5 Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:40:09 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:45:21 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 6 1.200 1.200
sd 0.000 0.000 2.449 0.490 0.490
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,417 14,883.400 14,883.400
sd 0.000 0.000 272.795 54.559 54.559
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 160 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Betasd Repeat 10
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:22:23 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:27:36 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 16 3.200 3.200
sd 0.000 0.000 4.000 0.800 0.800
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 78,015 15,603.000 15,603.000
sd 0.000 0.000 279.312 55.862 55.862
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
Protean Instrument Corporation Vista 2000 Report 1.3
Page 161 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Beta3 Repeat 11
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:37:38 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:42:47 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 15 3.000 3.000
sd 0.000 0.000 3.873 0.775 0.775
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 82,310 16,462.000 16,462.000
sd 0.000 0.000 286.897 57.379 57.379
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 162 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Beta2 Repeat 12
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:59:01 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:04:10 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 15 3.000 3.000
sd 0.000 0.000 3.873 0.775 0.775
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,536 16,307.200 16,307.200
sd 0.000 0.000 285.545 57.109 57.109
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 163 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Beta6 Repeat 8
Carrier No. 0
Batch ID Beta_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 3/20/2017 1:50:40 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:55:48 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 24 4.800 4.800
sd 0.000 0.000 4.899 0.980 0.980
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,059 14,811.800 14,811.800
sd 0.000 0.000 272.138 54.428 54.428
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

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Beta7 Repeat 8
Carrier No. 0
Batch ID Beta_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 3/20/2017 3:22:35 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 3:27:46 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 10 2.000 2.000
sd 0.000 0.000 3.162 0.632 0.632
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,102 14,620.400 14,620.400
sd 0.000 0.000 270.374 54.075 54.075
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

Blue0-3-A Addr: 0
Sample ID ICABT-6322;Beta8 Repeat 8
Carrier No. 0
Batch ID Beta_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 3/20/2017 3:28:59 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 3:34:08 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 9 1.800 1.800
sd 0.000 0.000 3.000 0.600 0.600
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 69,810 13,962.000 13,962.000
sd 0.000 0.000 264.216 52.843 52.843
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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Curve is for Gross Alpha

R2 greater than or equal to 0.€

y =-2.4523% + 0.8415x + 0.274

0.0800

R?=0.9303

0.1000 0.1200

Detector Sample Count Count Alpha Beta Net Th-230 Standard
ID ID Date Time Counts Counts CPM DPM Efficiency Aliquot Mass
0 ICABT-1835503; A 9/5/2020 10:1C 25 21001 8130  840.040 4509.1 0.1863 2mL 0.0042 at least 10,000 Alpha counts
0 ICABT-1835503; B 9/6/2020 16:1C 25 20198 7867/  807.920 4509.1 0.1792 2mL 0.0135
0 ICABT-1835503; C 9/5/2020 13 25 17633 7307 705.320 4509.1 0.1564 2mL 0.0253
0 ICABT-1835503; D 9/5/2020 12:5¢ 25 14478 6570  579.120 4509.1 0.1284 2mL 0.0401
0 ICABT-1835503; E 9/5/2020 12:22 25 27602 12479 1104.080 9018.3 0.1224 4mL 0.0610
0 ICABT-1835503; F 9/5/2020 11:52 25 23895 11596 955.800 9018.3 0.1060 4mL 0.0736
0 ICABT-1835503; G 9/5/2020 11:0€ 25 22902 10807  916.080 9018.3 0.1016 4mL 0.0885
0 ICABT-1835503; H 9/5/2020 10:3¢ 25 18076 9290  723.040 9018.3 0.0802 4mL 0.1026
Percent 2
Measured Theoretical i ici = - +
Mass Effieioncy Efficiney  Efficiency All Points Efficiency y=4.8513 21.5478x 0.1935
0.0042 0.1863 0.1871 -0.42% 02000 R” =0.9744
0.0135 0.1792 0.1735 3.28% -
0.0253 0.1564 0.1574 -0.65%
0.0401 0.1284 0.1392 -7.76% 0-1500
0.08)0 0.1224 0.1171 4.52%
0.M36 0.1060 0.1059 0.12% 0.1000
0‘.%85 0.1016 0.0945 7.47%
0.4826 0.0802 0.0858 -6.52% 0.0500
';j Percent difference within 15% 0.0000
~ 0.0000 0.0400 0.0800 0.1200
o Mass
=
N
N
De&?tor Sample Count Alpha Beta Alpha CPM Beta CPM % a into B All Points Crosstalk
ID ID Mass Time Counts Counts
0 ICABT-1835503; A 0.0042 25 21001 8130  840.04 325.20 27.91% Min 40.00%
0 ICABT-1835503; B 0.0135 25 20198 7867  807.92 314.68 28.03% 27.91% sl
0 ICABT-1835503; C 0.0253 25 17633 7307 705.32 292.28 29.30% 35.00%
0 ICABT-1835503; D 0.0401 25 14478 6570  579.12 262.80 31.21% Max 30.00%
0 ICABT-1835503; E 0.0610 25 27602 12479 1104.08 499.16 31.13% 33.95% 25.00%
0 ICABT-1835503; F 0.0736 25 23895 11596 955.80 463.84 32.67% 20.00%
0 ICABT-1835503; G 0.0885 25 22902 10807  916.08 432.28 32.06% Mean 15.00%
0 ICABT-1835503; H 0.1026 25 18076 9290  723.04 371.60 33.95% 30.78% 10.00%
5.00%
0.00%
0.0000 0.0200 0.0400 Mpssoo
Standard ID
Thorium-230
Th-230_00052
Container#: 1835502
Cert #: 114 Ref. date 10/29/19
Activity 2254.57 dpm/mL
o
w
~
H
H
~
N
o
N
(=Y

SOP: ST-RD-0403 current rev

Blue_2020_Alpha IC with Crosstalk..xls

Printed: 12/11/2020




Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; A Repeat 1
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:10:46 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 10:35:57 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 21,001 840.040 839.950
sd 0.000 0.009 144.917 5.797 5.797
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 8,130 325.200 324.763
sd 0.000 0.021 90.167 3.607 3.607
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

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; H Repeat 2
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:38:03 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:03:12 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 18,076 723.040 722.950
sd 0.000 0.009 134.447 5.378 5.378
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 9,290 371.600 371.163
sd 0.000 0.021 96.385 3.855 3.855
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 169 of 429 03/11/2021




Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; G Repeat 3
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:06:14 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:31:22 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 22,902 916.080 915.990
sd 0.000 0.009 151.334 6.053 6.053
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 10,807 432.280 431.843
sd 0.000 0.021 103.957 4.158 4.158
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

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; F Repeat 4
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:53:56 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:19:04 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 23,895 955.800 955.710
sd 0.000 0.009 154.580 6.183 6.183
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 11,596 463.840 463.403
sd 0.000 0.021 107.685 4.307 4.307
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

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; E Repeat 5
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:22:16 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:47:27 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 27,602 1,104.080 1,103.990
sd 0.000 0.009 166.138 6.646 6.646
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 12,479 499.160 498.723
sd 0.000 0.021 111.709 4.468 4.468
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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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; D Repeat 6
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:59:56 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:25:05 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 14,478 579.120 579.030
sd 0.000 0.009 120.325 4.813 4.813
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 6,570 262.800 262.363
sd 0.000 0.021 81.056 3.242 3.242
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

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; C Repeat 7
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:29:45 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:54:53 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 17,633 705.320 705.230
sd 0.000 0.009 132.789 5.312 5.312
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 7,307 292.280 291.843
sd 0.000 0.021 85.481 3.419 3.419
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

Blue0-3-A Addr: 0
Sample ID ICABT-1835503; B Repeat 8
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:10:43 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 4:35:51 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 20,198 807.920 807.830
sd 0.000 0.009 142.120 5.685 5.685
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 7,867 314.680 314.243
sd 0.000 0.021 88.696 3.548 3.548
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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6¢t 10 9.1 abed

T202/TT/EO

Curve is for Gross Beta
Strontium 90
and
Total Strontium

Blue 1
DPM
37595.2171
DPM
Detector Std Sample Count Count Beta 37592.71382 Sr-90 Standard

ID ID Wt Date Time Counts CPM Eff Aliquot

1 Bl 0.0093 3/19/2017 23:09 5 83748 16749.600 0.4455 imL

1 B2 0.0296 3/19/2017 14:32 5 80154 16030.800 0.4264 imL

1 B3 0.0574 3/20/2017 0:59 5 80431 16086.200 0.4279 imL

1 B4 0.0818 3/20/2017 0:37 5 77058 15411.600 0.4100 imL

1 B5 0.1157 3/20/2017 0:22 5 73352 14670.400 0.3902 imL

1 B6 0.1470 3/19/2017 14:40 5 72511 14502.200 0.3857 ImL

1 B7 0.1871 3/20/2017 1:50 5 72357 14471.400 0.3850 ImL

1 B8 0.2469 3/20/2017 3:22 5 69044 13808.800 0.3673 imL

Percent N
Measured Theoretical A All Points ¥=0.94x"- 0.5519x + 0.4484
Mass Efficiency Efficiency Efficiency
0.0093 0.4455 0.4433 0.49% 04500
0.0296 0.4264 0.4329 -1.50%
0.0574 0.4279 0.4198 1.93% 04500
0.0818 0.4100 0.4095 0.10% 0.4100
0.1157 0.3902 0.3971 -1.73% 03900
0.1470 0.3857 0.3876 -0.47%
0.1871 0.3850 0.3780 1.83% 03700 —
0.2469 0.3673 0.3694 -0.57% 203500
% 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
y=0.94x - 0.5519x + 0.4484
Mass Efficiency Beta Efficiency R?=0.9574
0.0093 0.4455 0.4600
0.0296 0.4264
0.0574 0.4279 0:4400
0.0818 0.4100 04200 S 2
0.1157 0.3902
0.1470 0.3857 0.4000
0.1871 0.3850 s .
0.2469 0.3673 > o
§ 0.3600
5 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: 3/19/2017

Cert# 80573-334 Ref. date 9/17/2009 Elapsed Time: 2740.000 days
Half Life: 10409.625 days
Exponential Term: 0.833227329
Corrected Activity: 18797.60855 dpm/mL
Decay Activity (Sr/Y-90) 37595.2171 dpm

Standard ID Initial Activity: 22560 dpm/mL

Strontium 90 Reference Date: 9/17/2009

Sr-90_00004 #6322 Count Date: 3/20/2017

Cert# 80573-334 Ref. date 9/17/2009 Elapsed Time: 2741.000 days
Half Life: 10409.625 days
Exponential Term: 0.833171849
Corrected Activity: 18796.35691 dpm/mL

SOP: ST-RD-0403 current rev Beta_IC 2017.xls Printed: 4/27/2017



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Beta2 Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:32:06 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:37:17 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 9 1.800 1.800
sd 0.000 0.000 3.000 0.600 0.600
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 80,154 16,030.800 16,030.800
sd 0.000 0.000 283.115 56.623 56.623
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Beta6 Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:40:14 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:45:25 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 15 3.000 3.000
sd 0.000 0.000 3.873 0.775 0.775
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 72,511 14,502.200 14,502.200
sd 0.000 0.000 269.279 53.856 53.856
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Betal Repeat 7
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:09:19 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:14:36 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 23 4.600 4.600
sd 0.000 0.000 4.796 0.959 0.959
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 83,748 16,749.600 16,749.600
sd 0.000 0.000 289.392 57.878 57.878
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Beta5 Repeat 6
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:22:31 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:27:40 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 18 3.600 3.600
sd 0.000 0.000 4.243 0.849 0.849
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,352 14,670.400 14,670.400
sd 0.000 0.000 270.836 54.167 54.167
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Betasd Repeat 11
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:37:47 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:42:58 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 14 2.800 2.800
sd 0.000 0.000 3.742 0.748 0.748
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 77,058 15,411.600 15,411.600
sd 0.000 0.000 277.593 55.519 55.519
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Beta3 Repeat 12
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:59:08 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:04:18 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 14 2.800 2.800
sd 0.000 0.000 3.742 0.748 0.748
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 80,431 16,086.200 16,086.200
sd 0.000 0.000 283.604 56.721 56.721
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Beta7 Repeat 7
Carrier No. 0
Batch ID Beta_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 3/20/2017 1:50:43 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:55:55 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 13 2.600 2.600
sd 0.000 0.000 3.606 0.721 0.721
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 72,357 14,471.400 14,471.400
sd 0.000 0.000 268.993 53.799 53.799
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

Blue0-3-B Addr: 1
Sample ID ICABT-6322;Beta8 Repeat 7
Carrier No. 0
Batch ID Beta_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 3/20/2017 3:22:23 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 3:27:33 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 13 2.600 2.600
sd 0.000 0.000 3.606 0.721 0.721
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 69,044 13,808.800 13,808.800
sd 0.000 0.000 262.762 52.552 52.552
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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Curve is for Gross Alpha

Detector Sample Count Count Alpha Beta Net Th-230 Standard
ID ID Date Time Counts Counts CPM DPM Efficiency Aliquot Mass
1/ICABT-1835503; A 9/5/2020 10:3¢ 25 20819 so% 832.760 4509.1 1847 2mL 0.0042 at least 10,000 Alpha counts
1/ICABT-1835503; B 9/5/2020 10:1C 25 19943 78 797.720 4509.1 0.1769 2mL 0.0135
11CABT-1835503; C 9/6/2020 16:1C 25 1702_3 7350  681.640 4509.1 0.1512 2mL 0.0253
11CABT-1835503; D 9/5/2020 13:2¢ 25 141 6359  566.600 4509.1 0.1257 2mL 0.0401
1/ICABT-1835503; E 9/5/2020 13:0C 25 26713 12227 1068.520 9018.3 0.1185 4mL 0.0610
1/ICABT-1835503; F 9/5/2020 12:22 25 23674 11113 946.960 9018.3 0.1050 4mL 0.0736
1/ICABT-1835503; G 9/5/2020 11:54 25 22553 10994 902.120 9018.3 0.1000 4mL 0.0885
1/ICABT-1835503; H 9/5/2020 11:0€ 25 17662 8838  706.480 9018.3 0.0783 4mL 0.1026
Percent f : _
Measured Theoratical ;" All Points Efficiency y= 5.5018)82- 1.6037x + 0.1914
Mass Efficiency Efficiency Efficiency R“=0.9725 R2 greater than or equal to 0.8
0.0042 0.1847 1848 -0.04% 02000
0.0135 0.1769 0.1708 3.61%
0.0253 0.1512 0.1543 -2.06% 0.1500
00401 0.1257 0.1359 -7.56%
0.0810 0.1185 0.1140 3.89% 0.1000
36 0.1050 0.1032 1.78%
85 0.1000 0.0926 8.07% 0.0500
01026 0.0783 0.0848 -7.59%
= 0.0000
(0] Percent difference within 15% 0.0000 0.0400 0.0800 0.1200
a1 Mass
=]
=
N
N All Points Crosstalk y= -3.4029x¢ + 0.8967x + 0.2752
Detector Sample Count Alpha Beta Alpha CPM Beta CPM % a.into B R?= 0.9656
D D Mass Time Counts Counts 36.00% .
1 ICABT-1835503; A 0.0042 25 20819 8034 832.76 321.36 27.84% Min 34.00%
1 ICABT-1835503; B 0.0135 25 19943 7836 797.72 313.44 28.21% 27.84% s
1 ICABT-1835503; C 0.0253 25 17041 7350  681.64 294.00 30.13% 32.00%
1 ICABT-1835503; D 0.0401 25 14165 6359  566.60 254.36 30.98% Max 30.00%
1 ICABT-1835503; E 0.0610 25 26713 12227  1068.52 489.08 31.40% 33.35% 28.00%
1 ICABT-1835503; F 0.0736 25 23674 11113 946.96 44452 31.95% 26.00%
1 ICABT-1835503; G 0.0885 25 22553 10994  902.12 439.76 32.77% Mean 24.00%
1 ICABT-1835503; H 0.1026 25 17662 8838  706.48 353.52 33.35% 30.83% 22.00%
20.00%
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
Mass
Standard ID
Thorium-230
Th-230_00052
Container#: 1835502
Cert #: 114 Ref. date 10/29/1¢
Activity 2254.57 dpm/mL
o
w
~
H
H
~
N
o
N
[y

SOP: ST-RD-0403 current rev

Blue_2020_Alpha IC with Crosstalk..xls

Printed: 12/11/2020




Alpha/Beta Count Results

Sample Activity Report

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; B Repeat 1
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:10:52 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 10:35:58 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 19,943 797.720 797.520
sd 0.000 0.014 141.220 5.649 5.649
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 7,836 313.440 313.002
sd 0.000 0.021 88.521 3.541 3.541
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; A Repeat 2
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:38:08 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:03:20 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 20,819 832.760 832.560
sd 0.000 0.014 144.288 5.772 5.772
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 8,034 321.360 320.922
sd 0.000 0.021 89.633 3.585 3.585
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; H Repeat 3
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:06:18 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:31:29 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 17,662 706.480 706.280
sd 0.000 0.014 132.898 5.316 5.316
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 8,838 353.520 353.082
sd 0.000 0.021 94.011 3.760 3.760
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; G Repeat 4
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:54:04 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:19:12 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 22,553 902.120 901.920
sd 0.000 0.014 150.177 6.007 6.007
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 10,994 439.760 439.322
sd 0.000 0.021 104.852 4.194 4.194
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; F Repeat 5
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:22:20 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:47:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 23,674 946.960 946.760
sd 0.000 0.014 153.864 6.155 6.155
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 11,113 444.520 444.082
sd 0.000 0.021 105.418 4.217 4.217
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; E Repeat 6
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:00:02 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:25:12 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 26,713 1,068.520 1,068.320
sd 0.000 0.014 163.441 6.538 6.538
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 12,227 489.080 488.642
sd 0.000 0.021 110.576 4.423 4.423
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; D Repeat 7
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:29:48 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:54:54 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 14,165 566.600 566.400
sd 0.000 0.014 119.017 4.761 4.761
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 6,359 254.360 253.922
sd 0.000 0.021 79.743 3.190 3.190
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

Blue0-3-B Addr: 1
Sample ID ICABT-1835503; C Repeat 8
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:10:49 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 4:35:58 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 17,041 681.640 681.440
sd 0.000 0.014 130.541 5.222 5.222
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 7,350 294.000 293.562
sd 0.000 0.021 85.732 3.429 3.429
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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621 40 6T abed

T202/TT/EO

Blue 2

Detector
ID

NNNNNNNN

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

SOP: ST-RD-0403 current rev

Std
ID
B1
B2
B3
B4
B5
B6
B7
B8

Measured Theoretical

Efficiency
0.4509
0.4343
0.4352
0.4142
0.3978
0.3935
0.3888
0.3690

Efficiency
0.4509
0.4343
0.4352
0.4142
0.3978
0.3935
0.3888
0.3690

Curve is for Gross Beta
Strontium 90
and
Total Strontium

DPM
37595.2171
DPM
Sample Count Count  Beta 37592.71382 Sr-90 Standard
Wt Date Time Counts CPM Eff Aliquot
0.0093 3/19/2017 23:27 5 84763 16952.600 0.4509 imL
0.0296 3/19/2017 23:09 5 81631 16326.200 0.4343 imL
0.0574 3/19/2017 14:32 5 81804 16360.800 0.4352 imL
0.0818 3/20/2017 0:59 5 77856 15571.200 0.4142 imL
0.1157 3/20/2017 0:37 5 74769 14953.800 0.3978 imL
0.1470 3/20/2017 0:22 5 73966 14793.200 0.3935 imL
0.1871 3/19/2017 14:40 5 73088 14617.600 0.3888 imL
0.2469 3/20/2017 1:50 5 69353 13870.600 0.3690 imL
Percent _ 2
A Al Points y = 0.742x* - 0.5195x + 0.4541
Efficiency Efficiency
0.4493 0.35% 04500 |—a
0.4394 -1.16% > .
0.4267 1.98% 0430 \\
0.4166 -0.57% 04100
0.4039 -152% o500 \\
0.3938 -0.06%
0.3829 1.55% 03700
0.3711 -0.57% %3500
é 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.3000
y =0.742¢ - 0.5195x + 0.4541
Beta Efficiency R? = 0.9665
0.4600
0.4400 '\' -
0.4200
0.4000 .
*
0.3800
§ 0.3600
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: 3/19/2017
Cert# 80573-334 Ref. date 9/17/2009 Elapsed Time: 2740.000 days
Half Life: 10409.625 days

Standard ID

Strontium 90

Sr-90_00004 #6322

Cert# 80573-334 Ref. date 9/17/2009

Beta_IC 2017.xls

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

Initial Activity:
Reference Date:

Count Date:

Elapsed Time:

Half Life:

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

0.833227329
18797.60855 dpm/mL
37595.2171 dpm

22560 dpm/mL
9/17/2009
3/20/2017
2741.000 days
10409.625 days

0.833171849
18796.35691 dpm/mL
37592.71382 dpm

Printed: 4/8/2017



Alpha/Beta Count Results

Sample Activity Report

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Beta3 Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:32:12 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:37:21 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 14 2.800 2.800
sd 0.000 0.000 3.742 0.748 0.748
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,804 16,360.800 16,360.800
sd 0.000 0.000 286.014 57.203 57.203
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

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Beta7 Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:40:19 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:45:30 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 12 2.400 2.400
sd 0.000 0.000 3.464 0.693 0.693
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,088 14,617.600 14,617.600
sd 0.000 0.000 270.348 54.070 54.070
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

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Beta2 Repeat 7
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:09:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:14:47 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 23 4.600 4.600
sd 0.000 0.000 4.796 0.959 0.959
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,631 16,326.200 16,326.200
sd 0.000 0.000 285.711 57.142 57.142
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

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Betal Repeat 8
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:27:39 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:32:51 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 13 2.600 2.600
sd 0.000 0.000 3.606 0.721 0.721
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 84,763 16,952.600 16,952.600
sd 0.000 0.000 291.141 58.228 58.228
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

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Beta6 Repeat 6
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:22:37 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:27:48 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 19 3.800 3.800
sd 0.000 0.000 4.359 0.872 0.872
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,966 14,793.200 14,793.200
sd 0.000 0.000 271.967 54.393 54.393
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
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Alpha/Beta Count Results

Sample Activity Report

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Beta5 Repeat 7
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:37:53 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:43:05 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 13 2.600 2.600
sd 0.000 0.000 3.606 0.721 0.721
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,769 14,953.800 14,953.800
sd 0.000 0.000 273.439 54.688 54.688
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 200 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Betasd Repeat 12
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:59:18 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:04:29 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 17 3.400 3.400
sd 0.000 0.000 4.123 0.825 0.825
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 77,856 15,571.200 15,571.200
sd 0.000 0.000 279.027 55.805 55.805
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

Blue 0-3-C Addr: 2
Sample ID ICABT-6322;Beta8 Repeat 6
Carrier No. 0
Batch ID Beta_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 3/20/2017 1:50:47 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:55:56 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 16 3.200 3.200
sd 0.000 0.000 4.000 0.800 0.800
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 69,353 13,870.600 13,870.600
sd 0.000 0.000 263.350 52.670 52.670
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 Beta Net Th-230 Standard
ID ID Date Time Counts Counts CPM DPM Efficiency Aliquot Mass
2/ICABT-1835503; A 9/5/2020 11:0f 25 20259 810.360 4509.1 1797 2mL 0.0042 at least 10,000 Alpha counts
2 ICABT-1835503; B 9/5/2020 10: 25 19077 8080  763.080 4509.1 0.1692 2mL 0.0135
2/ICABT-1835503; C 9/5/2020 10:1C 25 16681 7442 667.240 4509.1 0.1480 2mL 0.0253
2 ICABT-1835503; D 9/6/2020 16:1C 25 14143 6523 565.720 4509.1 0.1255 2mL 0.0401
2 ICABT-1835503; E 9/5/2020 13:2¢ 25 26673 12787 1066.920 9018.3 0.1183 4mL 0.0610
2 ICABT-1835503; F 9/5/2020 13:0C 25 23040 11484 921.600 9018.3 0.1022 4mL 0.0736
2/ICABT-1835503; G 9/5/2020 12:22 25 22062 11009  882.480 9018.3 0.0979 4mL 0.0885
2/ICABT-1835503; H 9/5/2020 11:54 25 17194 9252 687.760 9018.3 0.0763 4mL 0.1026
Percent A s
Measured Theoretical A All Points Efficiency y = 4.1189x - 1.4193x + 0.1842
Mass Efficiency Efficiency Efficiency R%2=0.9776 R2 greater than or equal to 0.9
0.0042 0.1797 11783 0.79% 0.2000
0.0135 0.1692 0.1658 2.08%
0.0253 0.1480 0.1509 -1.96% 0.1500
00401 0.1255 0.1339 -6.31%
0.0¢10 0.1183 0.1129 4.74% 0.1000
36 0.1022 0.1021 0.14%
85 0.0979 0.0908 7.711% 0.0500
0026 0.0763 0.0819 -6.93%
N § - 0.0000
8 Percent difference within 15% 0.0000 0.0400 0.0800 0.1200
Mass
=]
=h
N
N =
De‘fg:tor Sample Count Alpha Beta Alpha CPM Beta CPM % a.into B All Points Crosstalk y =-0.8813% + 0.6347x + 0.2898
D D Mass Time Counts Counts R?=0.9726
2 ICABT-1835503; A 0.0042 25 20259 8302  810.36 332.08 29.07% Min
2 ICABT-1835503; B 0.0135 25 19077 8080  763.08 323.20 29.75% 29.07%
2 ICABT-1835503; C 0.0253 25 16681 7442 667.24 297.68 30.85%
2 ICABT-1835503; D 0.0401 25 14143 6523  565.72 260.92 31.56% Max
2 ICABT-1835503; E 0.0610 25 26673 12787  1066.92 511.48 32.40% 34.98%
2 ICABT-1835503; F 0.0736 25 23040 11484  921.60 459.36 33.26%
2 ICABT-1835503; G 0.0885 25 22062 11009  882.48 440.36 33.29% Mean
2 ICABT-1835503; H 0.1026 25 17194 9252  687.76 370.08 34.98% 31.90%
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
Mass
Standard ID
Thorium-230
Th-230_00052
Container#: 1835502
Cert #: 114 Ref. date 10/29/18
Activity 2254.57 dpm/mL

T202/TT/ED

SOP: ST-RD-0403 current rev

Blue_2020_Alpha IC with Crosstalk..xls Printed: 12/11/2020




Alpha/Beta Count Results

Sample Activity Report

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; C Repeat 1
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:10:58 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 10:36:05 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 16,681 667.240 667.104
sd 0.000 0.012 129.155 5.166 5.166
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 7,442 297.680 297.220
sd 0.000 0.021 86.267 3.451 3.451
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; B Repeat 2
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:38:11 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:03:20 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 19,077 763.080 762.944
sd 0.000 0.012 138.120 5.525 5.525
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 8,080 323.200 322.740
sd 0.000 0.021 89.889 3.596 3.596
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; A Repeat 3
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:06:25 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:31:37 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 20,259 810.360 810.224
sd 0.000 0.012 142.334 5.693 5.693
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 8,302 332.080 331.620
sd 0.000 0.021 91.115 3.645 3.645
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; H Repeat 4
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:54:10 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:19:19 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 17,194 687.760 687.624
sd 0.000 0.012 131.126 5.245 5.245
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 9,252 370.080 369.620
sd 0.000 0.021 96.187 3.847 3.848
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; G Repeat 5
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:22:25 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:47:35 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 22,062 882.480 882.344
sd 0.000 0.012 148.533 5.941 5.941
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 11,009 440.360 439.900
sd 0.000 0.021 104.924 4.197 4.197
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; F Repeat 6
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:00:07 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:25:20 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 23,040 921.600 921.464
sd 0.000 0.012 151.789 6.072 6.072
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 11,484 459.360 458.900
sd 0.000 0.021 107.163 4.287 4.287
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; E Repeat 7
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:29:52 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:55:01 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 26,673 1,066.920 1,066.784
sd 0.000 0.012 163.319 6.533 6.533
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 12,787 511.480 511.020
sd 0.000 0.021 113.080 4.523 4.523
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

Blue 0-3-C Addr: 2
Sample ID ICABT-1835503; D Repeat 8
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:10:51 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 4:35:59 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 14,143 565.720 565.584
sd 0.000 0.012 118.924 4.757 4.757
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 6,523 260.920 260.460
sd 0.000 0.021 80.765 3.231 3.231
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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T202/TT/EO

Blue 3

Detector
ID

WwWwwwwwww

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

SOP: ST-RD-0403 current rev

Curve is for Gross Beta
Strontium 90
and
Total Strontium

DPM
37595.2171
DPM
Std Sample Count Count  Beta 37592.71382 Sr-90 Standard
ID Wt Date Time Counts CPM Eff Aliquot
B1 0.0093 3/19/2017 23:56 5 85272 17054.400 0.4536 imL
B2 0.0296 3/19/2017 23:27 5 81928 16385.600 0.4358 imL
B3 0.0574 3/19/2017 23:09 5 82301 16460.200 0.4378 imL
B4 0.0818 3/19/2017 14:32 5 78143 15628.600 0.4157 imL
B5 0.1157 3/20/2017 0:59 5 74837 14967.400 0.3981 imL
B6 0.1470 3/20/2017 0:38 5 74080 14816.000 0.3941 imL
B7 0.1871 3/20/2017 0:22 5 73132 14626.400 0.3891 imL
B8 0.2469 3/19/2017 14:40 5 69782 13956.400 0.3712 imL
Percent N
Measured Theoretical A All Points ¥ =0.8654x"- 0.5552x + 04573
Efficiency  Efficiency Efficiency
0.4536 0.4522 0.31%
0.4358 0.4416 -1.31% 04500 RS R
0.4378 0.4283 2.23% 0.4300 *
0.4157 0.4177 -0.47% 0.4100
0.3981 0.4046 -1.61% 03900 . .
0.3941 0.3944 -0.07% -
0.3891 0.3837 1.40% 03700
0.3712 0.3730 -0.47% anﬁoo
E 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.2500 0.3000
y = 0.8654¢ - 0.5552x + 0.4573
Efficiency Beta Efficiency R?=0.964
0.4536 04600
0.4358
0.4378 0.4400 3 .
04157 0.4200
0.3981
0.3941 0.4000 -
0.3891 s .
0.3712 5 o
& 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: 3/19/2017
Cert# 80573-334 Ref. date 9/17/2009 Elapsed Time: 2740.000 days
Half Life: 10409.625 days
Exponential Term: 0.833227329

Standard ID

Strontium 90

Sr-90_00004 #6322

Cert# 80573-334 Ref. date 9/17/2009

Beta_IC 2017.xls

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

18797.60855 dpm/mL
37595.2171 dpm

Initial Activity: 22560 dpm/mL
Reference Date: 9/17/2009

Count Date: 3/20/2017

Elapsed Time: 2741.000 days
Half Life: 10409.625 days
Exponential Term: 0.833171849

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

18796.35691 dpm/mL
37592.71382 dpm

Printed: 4/8/2017



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Betad Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:32:17 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:37:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 6 1.200 1.200
sd 0.000 0.000 2.449 0.490 0.490
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 78,143 15,628.600 15,628.600
sd 0.000 0.000 279.541 55.908 55.908
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

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Beta8 Repeat 5
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:40:23 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:45:35 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 10 2.000 2.000
sd 0.000 0.000 3.162 0.632 0.632
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 69,782 13,956.400 13,956.400
sd 0.000 0.000 264.163 52.833 52.833
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

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Beta3 Repeat 7
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:09:46 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:14:58 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 17 3.400 3.400
sd 0.000 0.000 4.123 0.825 0.825
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 82,301 16,460.200 16,460.200
sd 0.000 0.000 286.882 57.376 57.376
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
Protean Instrument Corporation Vista 2000 Report 1.3
Page 215 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Beta2 Repeat 8
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:27:43 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:32:55 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 13 2.600 2.600
sd 0.000 0.000 3.606 0.721 0.721
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,928 16,385.600 16,385.600
sd 0.000 0.000 286.231 57.246 57.246
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

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Betal Repeat 9
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:56:21 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:01:34 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 12 2.400 2.400
sd 0.000 0.000 3.464 0.693 0.693
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 85,272 17,054.400 17,054.400
sd 0.000 0.000 292.014 58.403 58.403
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

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Beta7 Repeat 6
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:22:41 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:27:52 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 20 4.000 4.000
sd 0.000 0.000 4.472 0.894 0.894
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,132 14,626.400 14,626.400
sd 0.000 0.000 270.429 54.086 54.086
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

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Beta6 Repeat 7
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:38:01 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:43:12 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 14 2.800 2.800
sd 0.000 0.000 3.742 0.748 0.748
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,080 14,816.000 14,816.000
sd 0.000 0.000 272.176 54.435 54.435
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

Blue0-3-D Addr: 3
Sample ID ICABT-6322;Beta5 Repeat 8
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:59:24 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 1:04:33 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 14 2.800 2.800
sd 0.000 0.000 3.742 0.748 0.748
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,837 14,967.400 14,967.400
sd 0.000 0.000 273.564 54.713 54.713
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

R2 greater than or equal to 0.8

All Points Crosstalk y = 0.4587x% + 0.4358x + 0.2833
R?=0.9359

0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
Mass

Detector Sample Count Count Alpha Beta Net Th-230 Standard
ID ID Date Time Counts Counts CPM DPM Efficiency Aliquot Mass
3 ICABT-1835503; A 9/5/2020 11:54 25 20818 8194/ 832.720 4509.1 1847 2mL 0.0042 at least 10,000 Alpha counts
3 ICABT-1835503; B 9/5/2020 11:0 25 19492 790 779.680 4509.1 0.1729 2mL 0.0135
3 ICABT-1835503; C 9/5/2020 10: 25 16880 710 675.200 4509.1 0.1497 2mL 0.0253
3 ICABT-1835503; D 9/5/2020 10:11 25 14172 6370 566.880 4509.1 0.1257 2mL 0.0401
3 ICABT-1835503; E 9/6/2020 16:1C 25 27501 12259 1100.040 9018.3 0.1220 4mL 0.0610
3 ICABT-1835503; F 9/5/2020 13:2¢ 25 24042 10928  961.680 9018.3 0.1066 4mL 0.0736
3 ICABT-1835503; G 9/5/2020 13:0C 25 22317 10664  892.680 9018.3 0.0990 4mL 0.0885
3 ICABT-1835503; H 9/5/2020 12:22 25 17701 8998  708.040 9018.3 0.0785 4mL 0.1026
Measured Theoretical o Al Points Efficiency y = 4.5618x - 1.4797x + 0.1884
Mass Efficiency Efficiency Efficiency R?=0.971
0.0042 0.1847 0.1823 1.32% 0.2000
0.0135 0.1729 0.1693 2.16%
0.0253 0.1497 0.1539 -2.69% 0.1500
00401 0.1257 0.1364 -7.83%
0.0810 0.1220 0.1151 5.96% 0.1000
36 0.1066 0.1042 2.33%
85 0.0990 0.0932 6.24% 0.0500
0026 0.0785 0.0846 -7.20%
N 0.0000
N Percent difference within 15% 0.0000 0.0400 0.0800 0.1200
[ Mass
=]
=h
N
N
De‘fg:tor Sample Count Alpha Beta Alpha CPM Beta CPM % a into B
ID ID Mass Time Counts Counts 36.00%
3 ICABT-1835503; A 0.0042 25 20818 8194 832.72 327.76 28.24% Min
ICABT-1835503; B 0.0135 25 19492 7906 779.68 316.24 28.86% 28.24% 34.00%
3 ICABT-1835503; C 0.0253 25 16880 7105 675.20 284.20 29.62% 32.00%
3 ICABT-1835503; D 0.0401 25 14172 6370  566.88 254.80 31.01% Max :
3 ICABT-1835503; E 0.0610 25 27501 12259  1100.04 490.36 30.83% 33.70% 30.00%
3 ICABT-1835503; F 0.0736 25 24042 10928 961.68 437.12 31.25% "
3 ICABT-1835503; G 0.0885 25 22317 10664  892.68 426.56 32.33% Mean 28.00%
3 ICABT-1835503; H 0.1026 25 17701 8998  708.04 359.92 33.70% 30.73% 26.00%
24.00%
Standard ID
Thorium-230
Th-230_00052
Container#: 1835502
Cert #: 114 Ref. date 10/29/1¢
Activity 2254.57 dpm/mL
o
w
~
H
H
~
N
o
N
[

SOP: ST-RD-0403 current rev

Blue_2020_Alpha IC with Crosstalk..xls

Printed: 12/11/2020




Alpha/Beta Count Results

Sample Activity Report

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; D Repeat 1
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:11:01 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 10:36:13 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 14,172 566.880 566.751
sd 0.000 0.011 119.046 4.762 4.762
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 6,370 254.800 254.348
sd 0.000 0.021 79.812 3.192 3.193
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

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; C Repeat 2
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:38:14 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:03:21 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 16,880 675.200 675.071
sd 0.000 0.011 129.923 5.197 5.197
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 7,105 284.200 283.748
sd 0.000 0.021 84.291 3.372 3.372
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
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; B Repeat 3
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:06:28 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:31:37 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 19,492 779.680 779.551
sd 0.000 0.011 139.614 5.585 5.585
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 7,906 316.240 315.788
sd 0.000 0.021 88.916 3.557 3.557
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

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; A Repeat 4
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:54:15 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:19:27 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 20,818 832.720 832.591
sd 0.000 0.011 144.284 5.771 5.771
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 8,194 327.760 327.308
sd 0.000 0.021 90.521 3.621 3.621
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

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; H Repeat 5
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:22:30 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:47:36 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 17,701 708.040 707.911
sd 0.000 0.011 133.045 5.322 5.322
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 8,998 359.920 359.468
sd 0.000 0.021 94.858 3.794 3.794
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

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; G Repeat 6
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:00:12 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:25:20 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 22,317 892.680 892.551
sd 0.000 0.011 149.389 5.976 5.976
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 10,664 426.560 426.108
sd 0.000 0.021 103.267 4.131 4131
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

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; F Repeat 7
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:29:57 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:55:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 24,042 961.680 961.551
sd 0.000 0.011 155.055 6.202 6.202
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 10,928 437.120 436.668
sd 0.000 0.021 104.537 4.181 4.182
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

Blue0-3-D Addr: 3
Sample ID ICABT-1835503; E Repeat 8
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:10:57 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 4:36:08 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 27,501 1,100.040 1,099.911
sd 0.000 0.011 165.834 6.633 6.633
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 12,259 490.360 489.908
sd 0.000 0.021 110.720 4.429 4.429
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 229 of 429 03/11/2021




62t 40 0ge dbed

T202/TT/EO

Blue 4

Detector
ID

AADMEDAEDDN

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

SOP: ST-RD-0403 current rev

Std
ID
Bl
B2
B3
B4
B5
B6
B7
B8

Measured Theoretical
Efficiency Efficiency

0.4442
0.4175
0.4225
0.4050
0.3893
0.3826
0.3778
0.3608

Efficiency
0.4442
0.4175
0.4225
0.4050
0.3893
0.3826
0.3778
0.3608

Curve is for Gross
Strontium 90
and

Beta

Total Strontium

DPM
Sample Count Count Beta 37595.2171 Sr-90 Standard
Wt Date Time Counts CPM Eff Aliquot
0.0093 3/19/2017 14:40 5 83493 16698.600 0.4442 ImL
0.0296 3/19/2017 23:56 5 78472 15694.400 0.4175 1mL
0.0574 3/19/2017 23:28 5 79424 15884.800 0.4225 ImL
0.0818 3/19/2017 23:09 5 76137 15227.400 0.4050 1mL
0.1157 3/19/2017 14:10 5 73174 14634.800 0.3893 ImL
0.1470 3/19/2017 14:30 5 71912 14382.400 0.3826 1mL
0.1871 3/19/2017 14:24 5 71009 14201.800 0.3778 ImL
0.2469 3/19/2017 14:17 5 67813 13562.600 0.3608 1mL
Percent N
A . y =0.8187x" - 0.5286x + 0.4432
All Points
Efficiency
0.4384 1.33%
0.4283 -2.52% 09001 o
0.4156 1.68% 0.4300 .
0.4054 -0.10% 04100 \\
0.3930 -0.95% 03900 +
0.3832 -0.16% \*\‘
0.3730 1.29% e
0.3626 -0.51% g 0350
3 0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000
£ Mass
y= 0.8187x” - 0.5286x + 0.4432
Beta Efficiency R? =0.9542
0.4600
0.4400 %
0.4200 + *
0.4000 \
*
0.3800 \\
§ 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: 3/19/2017
Cert# 80573-334 Ref. date 9/17/2009 Elapsed Time: 2740.000 days
Half Life: 10409.625 days

Cert# 80573-334 Ref. date 9/17/2009

Beta_IC 2017.xIs

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

0.833227329
18797.60855 dpm/mL
37595.2171 dpm

Printed: 4/8/2017



Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Beta5 Repeat 1
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:10:05 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:15:14 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 5 1.000 1.000
sd 0.000 0.000 2.236 0.447 0.447
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,174 14,634.800 14,634.800
sd 0.000 0.000 270.507 54.101 54.101
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Beta8 Repeat 2
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:17:34 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:22:42 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 7 1.400 1.400
sd 0.000 0.000 2.646 0.529 0.529
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 67,813 13,562.600 13,562.600
sd 0.000 0.000 260.409 52.082 52.082
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Beta7 Repeat 3
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:24:01 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:29:13 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 5 1.000 1.000
sd 0.000 0.000 2.236 0.447 0.447
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 71,009 14,201.800 14,201.800
sd 0.000 0.000 266.475 53.295 53.295
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Beta6 Repeat 4
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:30:31 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:35:39 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 7 1.400 1.400
sd 0.000 0.000 2.646 0.529 0.529
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 71,912 14,382.400 14,382.400
sd 0.000 0.000 268.164 53.633 53.633
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Betal Repeat 6
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:40:28 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:45:40 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 6 1.200 1.200
sd 0.000 0.000 2.449 0.490 0.490
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 83,493 16,698.600 16,698.600
sd 0.000 0.000 288.952 57.790 57.790
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Betad Repeat 7
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:09:51 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:15:02 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 11 2.200 2.200
sd 0.000 0.000 3.317 0.663 0.663
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 76,137 15,227.400 15,227.400
sd 0.000 0.000 275.929 55.186 55.186
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Beta3 Repeat 8
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:28:03 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:33:13 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 8 1.600 1.600
sd 0.000 0.000 2.828 0.566 0.566
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 79,424 15,884.800 15,884.800
sd 0.000 0.000 281.823 56.365 56.365
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-6322;Beta2 Repeat 9
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:56:28 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:01:39 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 6 1.200 1.200
sd 0.000 0.000 2.449 0.490 0.490
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 78,472 15,694.400 15,694.400
sd 0.000 0.000 280.129 56.026 56.026
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 Beta Net Th-230 Standard
ID ID Date Time Counts Counts CPM DPM Efficiency Aliquot Mass
4 ICABT-1835503; A 9/5/2020 12:22 25 19402 9775/ 776.080 4509.1 1721 2mL 0.0042 at least 10,000 Alpha counts
4 ICABT-1835503; B 9/5/2020 11:54 25 18328 9322 733.120 4509.1 0.1626 2mL 0.0135
4 ICABT-1835503; C 9/5/2020 11:3_‘5‘ 25 15972 8622  638.880 4509.1 0.1417 2mL 0.0253
4 ICABT-1835503; D 9/5/2020 10: 25 12 519.400 4509.1 0.1152 2mL 0.0401
4 ICABT-1835503; E 9/5/2020 10:11 25 25183 14483 1007.320 9018.3 0.1117 4mL 0.0610
4 ICABT-1835503; F 9/6/2020 16:11 25 21310 13705  852.400 9018.3 0.0945 4mL 0.0736
4 ICABT-1835503; G 9/5/2020 13:3C 25 20’6791 12941 825.960 9018.3 0.0916 4mL 0.0885
4 ICABT-1835503; H 9/5/2020 13:0C 25 16076 10824 643.040 9018.3 0.0713 4mL 0.1026
Percent . y
Measured Theoretical A All Points Efficiency y = 4.9704x% - 1.4919x + 0.1777
ON:JaOs‘tsz Efgiﬁi-;znfy Ef(;iﬁi;;‘scy Ef(f)igig:/\cy 02000 R?=0.9712 R2 greater than or equal to 0.9
X . X .35% -
0.0135 0.1626 0.1585 2.60%
0.0253 0.1417 0.1431 -1.01% 0.1500
00401 0.1152 0.1259 -8.48%
0.0¢10 0.1117 0.1052 6.19% 0.1000
36 0.0945 0.0948 -0.32%
85 0.0916 0.0846 8.26% 0.0500
0026 0.0713 0.0770 -7.34%
N 0.0000
8 Percent difference within 15% 0.0000 0.0400 0.0800 0.1200
Mass
o
=
N
N All Points Crosstalk -1.8585x + 0.8617x + 0.3302
De‘fg:tor Sample Count Alpha Beta Alpha CPM Beta CPM % a.into B R2=0.9216
ID ID Mass Time Counts Counts 42.00% .
4 ICABT-1835503; A 0.0042 25 19402 9775  776.08 391.00 33.50% Min 40.00%
ICABT-1835503; B 0.0135 25 18328 9322 73312 372.88 33.71% 33.50% 38.00%
4 ICABT-1835503; C 0.0253 25 15972 8622  638.88 344.88 35.06% 36.00%
4 ICABT-1835503; D 0.0401 25 12985 7670  519.40 306.80 37.13% Max 34'00%
4 ICABT-1835503; E 0.0610 25 25183 14483  1007.32 579.32 36.51% 40.24% 32'00,y
4 ICABT-1835503; F 0.0736 25 21310 13705  852.40 548.20 39.14% osse
4 ICABT-1835503; G 0.0885 25 20649 12941 825.96 517.64 38.53% Mean 30.00%
4 ICABT-1835503; H 0.1026 25 16076 10824  643.04 432.96 40.24% 36.73% ggggf
24.00%
0.0000 0.0200 0.0400 0.0600 0.1000 0.1200
Mass
Standard ID
Thorium-230
Th-230_00052
Container#: 1835502
Cert #: 114 Ref. date 10/29/1¢
Activity 2254.57 dpm/mL
o
w
~
H
H
~
N
o
N
[y

SOP: ST-RD-0403 current rev

Blue_2020_Alpha IC with Crosstalk..xls

Printed: 12/11/2020




Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; E Repeat 1
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:11:05 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 10:36:13 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 25,183 1,007.320 1,007.183
sd 0.000 0.012 158.692 6.348 6.348
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 14,483 579.320 578.919
sd 0.000 0.020 120.345 4.814 4.814
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; D Repeat 2
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:38:18 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:03:28 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 12,985 519.400 519.263
sd 0.000 0.012 113.952 4.558 4.558
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 7,670 306.800 306.399
sd 0.000 0.020 87.579 3.503 3.503
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; C Repeat 3
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:06:31 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:31:38 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 15,972 638.880 638.743
sd 0.000 0.012 126.380 5.055 5.055
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 8,622 344.880 344.479
sd 0.000 0.020 92.855 3.714 3.714
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; B Repeat 4
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:54:19 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:19:27 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 18,328 733.120 732.983
sd 0.000 0.012 135.381 5.415 5.415
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 9,322 372.880 372.479
sd 0.000 0.020 96.551 3.862 3.862
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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Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; A Repeat 5
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:22:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:47:43 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 19,402 776.080 775.943
sd 0.000 0.012 139.291 5.572 5.572
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 9,775 391.000 390.599
sd 0.000 0.020 98.869 3.955 3.955
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; H Repeat 6
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:00:21 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:25:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 16,076 643.040 642.903
sd 0.000 0.012 126.791 5.072 5.072
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 10,824 432.960 432.559
sd 0.000 0.020 104.038 4.162 4.162
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 245 of 429 03/11/2021




Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; G Repeat 7
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:30:01 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:55:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 20,649 825.960 825.823
sd 0.000 0.012 143.698 5.748 5.748
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 12,941 517.640 517.239
sd 0.000 0.020 113.759 4.550 4.550
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

Blue 4-7 = A Addr: 4
Sample ID ICABT-1835503; F Repeat 8
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:11:02 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 4:36:08 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 21,310 852.400 852.263
sd 0.000 0.012 145.979 5.839 5.839
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 13,705 548.200 547.799
sd 0.000 0.020 117.068 4.683 4.683
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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6¢t 10 8¢ abed

T202/TT/EO

Blue 5

Detector
ID

o oo oo oo g

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

SOP: ST-RD-0403 current rev

Curve is for Gross Beta
Strontium 90
and
Total Strontium

DPM
37595.2171
DPM
Std Sample Count Count  Beta 37592.71382 Sr-90 Standard
ID Wt Date Time Counts CPM Eff Aliquot
B1 0.0093 3/20/2017 0:21 5 84895 16979.000 0.4517 imL
B2 0.0296 3/19/2017 14:40 5 81386 16277.200 0.4330 imL
B3 0.0574 3/19/2017 23:56 5 81679 16335.800 0.4345 imL
B4 0.0818 3/19/2017 23:28 5 77111 15422.200 0.4102 imL
B5 0.1157 3/19/2017 14:17 5 74022 14804.400 0.3938 imL
B6 0.1470 3/19/2017 14:10 5 73483 14696.600 0.3909 imL
B7 0.1871 3/19/2017 14:30 5 72672 14534.400 0.3866 imL
B8 0.2469 3/19/2017 14:24 5 69066 13813.200 0.3674 imL
Percent N
Measured Theoretical A All Points ¥ =0.9502x"- 0.5788x + 0.4549
Efficiency  Efficiency Efficiency
0.4517 0.4496 0.46%
0.4330 0.4386 -1.29% 0.4500 '\
0.4345 0.4248 2.29% 0.4300 * >
0.4102 0.4139 -0.89% 04100
0.3938 0.4007 -1.71% o
0.3909 0.3903 0.15% 03900 \
0.3866 0.3799 1.77% 03700
0.3674 0.3699 -0.68% Eo 3500
E 0.0000 0.0500 0.1000 Mass 0.1500 0.2000 0.3000
y =0.9502¢ - 0.5788x + 0.4549
Efficiency Beta Efficiency R?=0.9583
04517 0.4600
0.4330
0.4345 0.4400 s o
04102 0.4200
0.3938 ®
0.3909 0.4000 =
0.3866 0.3800 \\
0.3674 > o
§ 03600
§ 0.0000 0.0500 0.1000 MaSS 0.1500 0.2000 0.2500 0.3000

Standard ID

Strontium 90

Sr-90_00004 #6322

Cert# 80573-334 Ref. date 9/17/2009

Standard ID

Strontium 90

Sr-90_00004 #6322

Cert# 80573-334 Ref. date 9/17/2009

Beta_IC 2017.xls

Initial Activity:
Reference Date:

Count Date:

Elapsed Time:

Half Life:

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

Initial Activity:
Reference Date:

Count Date:

Elapsed Time:

Half Life:

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

22560 dpm/mL
9/17/2009
3/19/2017
2740.000 days

10409.625 days
0.833227329
18797.60855 dpm/mL

37595.2171 dpm

22560 dpm/mL
9/17/2009
3/20/2017
2741.000 days

10409.625 days
0.833171849
18796.35691 dpm/mL
37592.71382 dpm

Printed: 4/8/2017



Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Beta6 Repeat 1
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:10:19 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:15:31 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 3 0.600 0.600
sd 0.000 0.000 1.732 0.346 0.346
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 73,483 14,696.600 14,696.600
sd 0.000 0.000 271.077 54.215 54.215
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Beta5 Repeat 2
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:17:18 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:22:29 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 4 0.800 0.800
sd 0.000 0.000 2.000 0.400 0.400
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 74,022 14,804.400 14,804.400
sd 0.000 0.000 272.070 54.414 54.414
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Beta8 Repeat 3
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:24:06 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:29:17 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 8 1.600 1.600
sd 0.000 0.000 2.828 0.566 0.566
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 69,066 13,813.200 13,813.200
sd 0.000 0.000 262.804 52.561 52.561
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Beta7 Repeat 4
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:30:38 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:35:47 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 5 1.000 1.000
sd 0.000 0.000 2.236 0.447 0.447
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 72,672 14,534.400 14,534.400
sd 0.000 0.000 269.577 53.915 53.915
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 252 of 429 03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Beta2 Repeat 6
Carrier No. 0
Batch ID Beta_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 3/19/2017 2:40:33 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 2:45:45 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 9 1.800 1.800
sd 0.000 0.000 3.000 0.600 0.600
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,386 16,277.200 16,277.200
sd 0.000 0.000 285.282 57.056 57.056
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Betad Repeat 8
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:28:06 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/19/2017 11:33:17 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 9 1.800 1.800
sd 0.000 0.000 3.000 0.600 0.600
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 77,111 15,422.200 15,422.200
sd 0.000 0.000 277.689 55.538 55.538
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Beta3 Repeat 9
Carrier No. 0
Batch ID Beta_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 3/19/2017 11:56:32 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:01:43 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 3 0.600 0.600
sd 0.000 0.000 1.732 0.346 0.346
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 81,679 16,335.800 16,335.800
sd 0.000 0.000 285.795 57.159 57.159
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-6322;Betal Repeat 10
Carrier No. 0
Batch ID Beta_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 3/20/2017 12:21:56 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/20/2017 12:27:08 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 5.00 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 9 1.800 1.800
sd 0.000 0.000 3.000 0.600 0.600
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.000 84,895 16,979.000 16,979.000
sd 0.000 0.000 291.367 58.273 58.273
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 Beta Net Th-230 Standard
ID ID Date Time Counts Counts CPM DPM Efficiency Aliquot Mass
5/ICABT-1835503; A 9/5/2020 13:00] 25 20047 801.880 4509.1 1778 2mL 0.0042  at least 10,000 Alpha counts
5 ICABT-1835503; B 9/5/2020 12:22| 25 19140 8252/ 765.600 4509.1 0.1698 2mL 0.0135
5 ICABT-1835503; C 9/5/2020 11:54 25 16493 7614/ 659.720 4509.1 0.1463 2mL 0.0253
5 ICABT-1835503; D : 25 13645 6635 545800 4509.1 0.1210 2mL 0.0401
5 ICABT-1835503; E 9/5/2020 10:38 25 26205 13194 1048.200 9018.3 0.1162 4mL 0.0610
5 ICABT-1835503; F 9/5/2020 10:11 25 23024 11934 920.960 9018.3 0.1021 4mL 0.0736
5 ICABT-1835503; G 9/6/2020 16:11 25 22469 11464,  898.760 9018.3 0.0997 4mL 0.0885
5 ICABT-1835503; H 9/5/2020 13:30 25 16910 9663 676.400 9018.3 0.0750 4mL 0.1026
Theoretical Perzent All Points Efficiency y = 472032 - 1.4672x + 0.1833
Mass Efficiency Efficiency Efficiency R?=0.9638 R2 greater than or equal to 0.9
0.0042 0.1778 1772 0.35%
0.0135 0.1698 0.1644 3.31%
0.0253 0.1463 0.1492 -1.94%
00401 0.1210 0.1321 -8.34%
0.0810 0.1162 0.1114 4.37%
36 0.1021 0.1009 1.23%
85 0.0997 0.0904 10.21%
01026 0.0750 0.0825 -9.04%
N
ol Percent difference within 15% 0.0400 0.0800 0.1200
~ Mass
=]
=h
» .
N All Points Crosstalk y =-1.5345x2 + 0.7575x + 0.2943
Detitor Sample Count Alpha Beta AlphaCPM  Beta CPM % o into B R?=0.9311
ID ID Mass Time Counts Counts 38.00%
5 ICABT-1835503; A 0.0042 25 20047 8432 801.88 337.28 29.61% Min 36.00%
5 ICABT-1835503; B 0.0135 25 19140 8252  765.60 330.08 30.13% 29.61% e
5 ICABT-1835503; C 0.0253 25 16493 7614  659.72 304.56 31.58% 34.00%
5 ICABT-1835503; D 0.0401 25 13645 6635 545.80 265.40 32.72% Max 32.00%
5 ICABT-1835503; E 0.0610 25 26205 13194  1048.20 527.76 33.49% 36.36% 30.00%
5 ICABT-1835503; F 0.0736 25 23024 11934 920.96 477.36 34.14% Nt
5 ICABT-1835503; G 0.0885 50 22469 11464 449.38 229.28 33.78% Mean 28.00%
5 ICABT-1835503; H 0.1026 50 16910 9663  338.20 193.26 36.36% 32.73% 26.00%
24.00%
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
Mass
Standard ID
Thorium-230

Th-230_00052
Container#: 1835503

Cert #: 114 Ref. date 10/29/19
2254.57 dpm/mL

Activity

T202/TT/ED

SOP: ST-RD-0403 current rev

Blue_2020_Alpha IC with Crosstalk..xls

Printed: 1/7/2021




Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; F Repeat 1
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:11:11 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 10:36:21 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 23,024 920.960 920.769
sd 0.000 0.014 151.737 6.069 6.069
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 11,934 477.360 476.907
sd 0.000 0.021 109.243 4.370 4.370
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; E Repeat 2
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 10:38:21 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:03:29 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 26,205 1,048.200 1,048.009
sd 0.000 0.014 161.880 6.475 6.475
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 13,194 527.760 527.307
sd 0.000 0.021 114.865 4.595 4.595
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; D Repeat 3
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:06:35 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 11:31:45 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 13,645 545.800 545.609
sd 0.000 0.014 116.812 4.672 4.672
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 6,635 265.400 264.947
sd 0.000 0.021 81.456 3.258 3.258
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; C Repeat 4
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 11:54:23 AM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:19:35 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 16,493 659.720 659.529
sd 0.000 0.014 128.425 5.137 5.137
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 7,614 304.560 304.107
sd 0.000 0.021 87.258 3.490 3.490
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
Blue 4-7 - B

Addr: 5
Sample ID ICABT-1835503; B Repeat 5
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 12:22:38 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 12:47:50 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 19,140 765.600 765.409
sd 0.000 0.014 138.347 5.534 5.534
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 8,252 330.080 329.627
sd 0.000 0.021 90.841 3.634 3.634
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; A Repeat 6
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:00:27 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:25:35 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 20,047 801.880 801.689
sd 0.000 0.014 141.587 5.663 5.664
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 8,432 337.280 336.827
sd 0.000 0.021 91.826 3.673 3.673
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; H Repeat 7
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/5/2020 1:30:05 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/5/2020 1:55:17 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 16,910 676.400 676.209
sd 0.000 0.014 130.038 5.202 5.202
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 9,663 386.520 386.067
sd 0.000 0.021 98.301 3.932 3.932
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

Blue 4-7 -B Addr: 5
Sample ID ICABT-1835503; G Repeat 8
Carrier No. 0
Batch ID 449828
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:11:07 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 4:36:16 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 22,469 898.760 898.569
sd 0.000 0.014 149.897 5.996 5.996
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 11,464 458.560 458.107
sd 0.000 0.021 107.070 4.283 4.283
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 2017

Purple 2
Std # Mass |Count Time| Sample Time | Alpha Counts CPM Sep Time Ingrowth | Recovery| Adj CPM DPM Efficiency
R2 0.0063 15.00 2/17/2017 1:55 28571 1904.7333 |[2/13/2017 13:30| 2.4143 0.4487 [1758.2118[ 7534.6 0.2334
R3 0.0146 15.00 2/17/2017 1:32 43359 2890.6000 |2/13/2017 13:30( 2.4098 0.6933 [1730.2277| 7534.6 0.2296
R4 0.0204 15.00 2/17/2017 1:15 43935 2929.0000 |2/13/2017 13:30| 2.4064 0.7265 |1675.3605| 7534.6 0.2224
R5 0.0302 15.00 2/17/2017 3:21 51606 3440.4000 |2/13/2017 13:30| 2.4314 0.8604 [1644.5407| 7534.6 0.2183
R6 0.0493 15.00 2/17/2017 3:04 45937 3062.4667 | 2/13/2017 13:30| 2.4280 0.9364 [1347.0038[ 7534.6 0.1788
R7 0.0651 15.00 2/17/2017 2:46 43380 2892.0000 |2/13/2017 13:30| 2.4246 0.9274 [1286.2412| 7534.6 0.1707
R8 0.0990 15.00 2/17/2017 2:29 38217 2547.8000 |2/13/2017 13:30( 2.4212 0.9402 [1119.2665| 7534.6 0.1486
-
Q 2
@ .. y = 4.4292x° - 1.4615x + 0.2483
P Ra-226 Eff|C|ency R? = 0.9683
=
S 0.2500
(e
0.2300
0.2100
0.1900
0.1700
0.1500
> 0.1300
&
‘s 0.1100
T 0900
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
o
w
=
=
]
o
N
[

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-C Addr: 2
Sample ID ICRa6-986404;4-A Repeat 17
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 1:15:54 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:31:08 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 43,935 2,929.000 2,928.854
sd 0.000 0.012 209.607 13.974 13.974
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 38,622 2,574.800 2,574.223
sd 0.000 0.024 196.525 13.102 13.102
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-C Addr: 2
Sample ID ICRa6-986404;3-A Repeat 18
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 1:32:52 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:48:06 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 43,359 2,890.600 2,890.454
sd 0.000 0.012 208.228 13.882 13.882
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 36,212 2,414.133 2,413.556
sd 0.000 0.024 190.295 12.686 12.686
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-C Addr: 2
Sample ID ICRa6-986404;2-A Repeat 19
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 1:55:04 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:10:11 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 28,571 1,904.733 1,904.587
sd 0.000 0.012 169.030 11.269 11.269
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 23,326 1,555.067 1,554.490
sd 0.000 0.024 152.729 10.182 10.182
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-C Addr: 2
Sample ID ICRa6-986404;8-A Repeat 21
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 2:29:40 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:44:55 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 38,217 2,547.800 2,547.654
sd 0.000 0.012 195.492 13.033 13.033
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 45,466 3,031.067 3,030.490
sd 0.000 0.024 213.228 14.215 14.215
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-C Addr: 2
Sample ID ICRa6-986404;7-A Repeat 22
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 2:46:43 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 3:02:01 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 43,380 2,892.000 2,891.854
sd 0.000 0.012 208.279 13.885 13.885
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 44,849 2,989.933 2,989.356
sd 0.000 0.024 211.776 14.118 14.118
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-C Addr: 2
Sample ID ICRa6-986404;6-A Repeat 23
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 3:04:17 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 3:19:27 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 45,937 3,062.467 3,062.321
sd 0.000 0.012 214.329 14.289 14.289
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 46,695 3,113.000 3,112.423
sd 0.000 0.024 216.090 14.406 14.406
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-C Addr: 2
Sample ID ICRa6-986404;5-A Repeat 24
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 3:21:31 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 3:36:47 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.146 51,606 3,440.400 3,440.254
sd 0.000 0.012 227.170 15.145 15.145
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 44,818 2,987.867 2,987.290
sd 0.000 0.024 211.703 14.114 14.114
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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621 40 G/ abed

T202/TT/ED

Ra-226 Calibration 2017

Purple 3
Std # Mass |Count Time| Sample Time | Alpha Counts CPM Sep Time Ingrowth | Recovery| Adj CPM DPM Efficiency
R2 0.0063 15.00 2/17/2017 2:12 28364 1890.9333 |2/13/2017 13:30( 2.4177 0.4487 [1742.9902| 7534.6 0.2313
R3 0.0146 15.00 2/17/2017 1:55 42818 2854.5333 | 2/13/2017 13:30| 2.4143 0.6933 [1705.4941( 7534.6 0.2264
R4 0.0204 15.00 2/17/2017 1:32 43697 2913.1333 | 2/13/2017 13:30{ 2.4099 0.7265 [1663.9273| 7534.6 0.2208
R5 0.0302 15.00 2/17/2017 1:15 49702 3313.4667 |2/13/2017 13:30| 2.4064 0.8604 |1600.3151| 7534.6 0.2124
R6 0.0493 15.00 2/17/2017 3:21 44561 2970.7333 | 2/13/2017 13:30| 2.4314 0.9364 [1304.8215| 7534.6 0.1732
R7 0.0651 15.00 2/17/2017 3:04 42836 2855.7333 | 2/13/2017 13:30| 2.4280 0.9274 [1268.2876{ 7534.6 0.1683
R8 0.0990 15.00 2/17/2017 2:46 37694 2512.9333 | 2/13/2017 13:30| 2.4246 0.9402 [1102.4036| 7534.6 0.1463
.. y = 5.5998x% - 1.5814x + 0.2469
Ra-226 Efficiency R? = 0.9607
0.2500
0.2300
0.2100
0.1900
0.1700
0.1500
> 0.1300
%
‘5 0.1100
T 0.0000
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-D Addr: 3
Sample ID ICRa6-986404;5-A Repeat 17
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 1:15:56 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:31:08 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 49,702 3,313.467 3,313.301
sd 0.000 0.013 222.939 14.863 14.863
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 44,207 2,947.133 2,946.578
sd 0.000 0.024 210.255 14.017 14.017
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-D Addr: 3
Sample ID ICRa6-986404;4-A Repeat 18
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 1:32:55 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:48:06 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 43,697 2,913.133 2,912.967
sd 0.000 0.013 209.038 13.936 13.936
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 38,657 2,577.133 2,576.578
sd 0.000 0.024 196.614 13.108 13.108
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 0-3-D Addr: 3
Sample ID ICRa6-986404;3-A Repeat 19
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 1:55:06 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:10:19 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 42,818 2,854.533 2,854.367
sd 0.000 0.013 206.925 13.795 13.795
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 36,514 2,434.267 2,433.712
sd 0.000 0.024 191.086 12.739 12.739
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-D Addr: 3
Sample ID ICRa6-986404;2-A Repeat 20
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 2:12:19 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:27:32 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 28,364 1,890.933 1,890.767
sd 0.000 0.013 168.416 11.228 11.228
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 23,471 1,564.733 1,564.178
sd 0.000 0.024 153.202 10.213 10.214
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-D Addr: 3
Sample ID ICRa6-986404;8-A Repeat 22
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 2:46:46 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 3:02:01 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 37,694 2,512.933 2,512.767
sd 0.000 0.013 194.149 12.943 12.943
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 46,237 3,082.467 3,081.912
sd 0.000 0.024 215.028 14.335 14.335
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
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-D Addr: 3
Sample ID ICRa6-986404;7-A Repeat 23
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 3:04:19 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 3:19:37 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 42,836 2,855.733 2,855.567
sd 0.000 0.013 206.969 13.798 13.798
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 45,708 3,047.200 3,046.645
sd 0.000 0.024 213.794 14.253 14.253
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-D Addr: 3
Sample ID ICRa6-986404;6-A Repeat 24
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 3:21:33 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 3:36:47 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.166 44,561 2,970.733 2,970.567
sd 0.000 0.013 211.095 14.073 14.073
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 47,424 3,161.600 3,161.045
sd 0.000 0.024 217.771 14.518 14.518
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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62t J0 €8¢ dbed

T202/TT/EO

Ra-226 Calibration 2017

Purple 8
Std # Mass |Count Time| Sample Time | Alpha Counts CPM Sep Time Ingrowth | Recovery| Adj CPM DPM Efficiency
R2 0.0063 15.00 2/16/2017 22:28 27989 1865.9333 |[2/13/2017 13:30( 2.3724 0.4487 |1752.7805| 7534.6 0.2326
R3 0.0146 15.00 2/17/2017 0:47 43435 2895.6667 |2/13/2017 13:30| 2.4008 0.6933 [1739.7744| 7534.6 0.2309
R4 0.0204 15.00 2/17/2017 0:31 44269 2951.2667 |2/13/2017 13:30| 2.3975 0.7265 |1694.4162| 7534.6 0.2249
R5 0.0302 15.00 2/17/2017 0:12 50856 3390.4000 |2/13/2017 13:30| 2.3937 0.8604 [1646.2111| 7534.6 0.2185
R6 0.0493 15.00 2/16/2017 23:46 44453 2963.5333 | 2/13/2017 13:30| 2.3883 0.9364 |1325.1587| 7534.6 0.1759
R7 0.0651 15.00 2/16/2017 23:25 42609 2840.6000 |2/13/2017 13:30| 2.3842 0.9274 [1284.7723| 7534.6 0.1705
R8 0.0990 15.00 2/16/2017 23:07 37804 2520.2667 |2/13/2017 13:30| 2.3804 0.9402 ]1126.1186| 7534.6 0.1495
L. y = 5.2066x° - 1.5482x + 0.25
Ra-226 Efficiency R? = 0.9559
0.2460
0.2260
0.2060
0.1860
0.1660
0.1460
2 0.1260
g
‘o 0.1060
T 00860
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Purple 8-11 - A Addr: 8
Sample ID ICRa6-986404;2-A Repeat 9
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:28:07 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 10:43:13 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 27,989 1,865.933 1,865.825
sd 0.000 0.010 167.299 11.153 11.153
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 22,391 1,492.733 1,492.349
sd 0.000 0.020 149.636 9.976 9.976
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 8-11 - A Addr: 8
Sample ID ICRa6-986404;8-A Repeat 11
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:07:17 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:22:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 37,804 2,520.267 2,520.159
sd 0.000 0.010 194.433 12.962 12.962
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 44,740 2,982.667 2,982.283
sd 0.000 0.020 211.518 14.101 14.101
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 8-11 - A Addr: 8
Sample ID ICRa6-986404;7-A Repeat 12
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:25:43 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:40:55 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 42,609 2,840.600 2,840.492
sd 0.000 0.010 206.419 13.761 13.761
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 43,959 2,930.600 2,930.216
sd 0.000 0.020 209.664 13.978 13.978
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 8-11 - A Addr: 8
Sample ID ICRa6-986404;6-A Repeat 13
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:46:07 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:01:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 44,453 2,963.533 2,963.425
sd 0.000 0.010 210.839 14.056 14.056
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 44,779 2,985.267 2,984.883
sd 0.000 0.020 211.610 14.107 14.107
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 8-11 - A Addr: 8
Sample ID ICRa6-986404;5-A Repeat 14
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:12:30 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:27:45 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 50,856 3,390.400 3,390.292
sd 0.000 0.010 225.513 15.034 15.034
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 43,326 2,888.400 2,888.016
sd 0.000 0.020 208.149 13.877 13.877
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 8-11 - A Addr: 8
Sample ID ICRa6-986404;4-A Repeat 15
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:31:17 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:46:30 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 44,269 2,951.267 2,951.159
sd 0.000 0.010 210.402 14.027 14.027
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 38,182 2,545.467 2,545.083
sd 0.000 0.020 195.402 13.027 13.027
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 8-11 - A Addr: 8
Sample ID ICRa6-986404;3-A Repeat 16
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:47:55 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:03:09 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.108 43,435 2,895.667 2,895.559
sd 0.000 0.010 208.411 13.894 13.894
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 35,420 2,361.333 2,360.949
sd 0.000 0.020 188.202 12.547 12.547
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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62 40 162 abed

T20¢2/TT/EQ

Ra-226 Calibration 2017

Purple 9
Std # Mass |Count Time| Sample Time | Alpha Counts CPM Sep Time Ingrowth | Recovery| Adj CPM DPM Efficiency
R2 0.0063 15.00 2/16/2017 22:50 28079 1871.9333 | 2/13/2017 13:30f 2.3771 0.4487 [1754.9914| 7534.6 0.2329
R3 0.0146 15.00 2/16/2017 22:28 41598 2773.2000 |2/13/2017 13:30| 2.3724 0.6933 [1686.1284| 7534.6 0.2238
R4 0.0204 15.00 2/17/2017 0:47 44027 2935.1333 | 2/13/2017 13:30| 2.4008 0.7265 [1682.7938| 7534.6 0.2233
R5 0.0302 15.00 2/17/2017 0:31 50084 3338.9333 | 2/13/2017 13:30| 2.3975 0.8604 [1618.6494( 7534.6 0.2148
R6 0.0493 15.00 2/17/2017 0:12 44223 2948.2000 | 2/13/2017 13:30( 2.3937 0.9364 [1315.3557| 7534.6 0.1746
R7 0.0651 15.00 2/16/2017 23:46 42100 2806.6667 | 2/13/2017 13:30| 2.3883 0.9274 [1267.2185[ 7534.6 0.1682
R8 0.0990 15.00 2/15/2017 0:05 24254 1616.9333 | 2/13/2017 13:30{ 1.6899 0.9402 [1017.7401| 7534.6 0.1351
.. y = 2.3918x% - 1.3582x + 0.2452
Ra-226 Efficiency R?=0.9748
0.2470
0.2270
0.2070
0.1870
0.1670
0.1470
2 0.1270
&
‘s 0.1070
T 00870
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Purple 8-11 -B Addr: 9
Sample ID ICRa6-986404;3-A Repeat 9
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:28:09 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 10:43:20 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 41,598 2,773.200 2,773.076
sd 0.000 0.011 203.956 13.597 13.597
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 35,045 2,336.333 2,335.950
sd 0.000 0.020 187.203 12.480 12.480
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 8-11 -B Addr: 9
Sample ID ICRa6-986404;2-A Repeat 10
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:50:45 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:05:53 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 28,079 1,871.933 1,871.809
sd 0.000 0.011 167.568 11.171 11.171
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 22,561 1,504.067 1,503.684
sd 0.000 0.020 150.203 10.014 10.014
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 8-11 -B Addr: 9
Sample ID ICRa6-986404;7-A Repeat 13
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:46:09 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:01:24 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 42,100 2,806.667 2,806.543
sd 0.000 0.011 205.183 13.679 13.679
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 44,626 2,975.067 2,974.684
sd 0.000 0.020 211.249 14.083 14.083
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 8-11 -B Addr: 9
Sample ID ICRa6-986404;6-A Repeat 14
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:12:32 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:27:46 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 44,223 2,948.200 2,948.076
sd 0.000 0.011 210.293 14.020 14.020
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 45,719 3,047.933 3,047.550
sd 0.000 0.020 213.820 14.255 14.255
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 8-11 -B Addr: 9
Sample ID ICRa6-986404;5-A Repeat 15
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:31:20 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:46:30 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 50,084 3,338.933 3,338.809
sd 0.000 0.011 223.795 14.920 14.920
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 43,626 2,908.400 2,908.017
sd 0.000 0.020 208.868 13.925 13.925
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

Purple 8-11 -B Addr: 9
Sample ID ICRa6-986404;4-A Repeat 16
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:47:58 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:03:09 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 44,027 2,935.133 2,935.009
sd 0.000 0.011 209.826 13.988 13.988
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 38,366 2,557.733 2,557.350
sd 0.000 0.020 195.872 13.058 13.058
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 8-11 -B Addr: 9
Sample ID ICRa6-986404;8-A Repeat 25
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/20/2017 9:40:44 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/20/2017 9:55:59 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.124 50,677 3,378.467 3,378.343
sd 0.000 0.011 225.116 15.008 15.008
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 67,823 4,521.533 4,521.150
sd 0.000 0.020 260.428 17.362 17.362
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 298 of 429 03/11/2021




Ra-226 Calibration 2017

Purple 10
Std # Mass | Count Time| Sample Time | Alpha Counts CPM Sep Time Ingrowth | Recovery [ Adj CPM DPM Efficiency
R2 0.0063 15.00 2/16/2017 23:06 28054 1870.2667 |2/13/2017 13:30| 2.3804 0.4487 |1750.9910| 7534.6 0.2324
R3 0.0146 15.00 2/16/2017 22:50 42040 2802.6667 |2/13/2017 13:30| 2.3771 0.6933 |1700.7250( 7534.6 0.2257
R4 0.0204 15.00 2/16/2017 22:28 43181 2878.7333 | 2/13/2017 13:30| 2.3724 0.7265 |1670.2041| 7534.6 0.2217
R5 0.0302 15.00 2/17/2017 0:48 50194 3346.2667 |2/13/2017 13:30| 2.4008 0.8604 |1619.9352( 7534.6 0.2150
R6 0.0493 15.00 2/17/2017 0:31 44573 2971.5333 | 2/13/2017 13:30| 2.3975 0.9364 |1323.6627| 7534.6 0.1757
R7 0.0651 15.00 2/17/2017 0:12 42458 2830.5333 | 2/13/2017 13:30| 2.3937 0.9274 |[1275.1361| 7534.6 0.1692
R8 0.0990 15.00 2/16/2017 23:46 38027 2535.1333 | 2/13/2017 13:30| 2.3883 0.9402 |1129.0077| 7534.6 0.1498
-
QD
ﬁ, .. y = 5.6098x° - 1.5538x + 0.2473
3 Ra-226 Efficiency R = 0.9674
qQ
R
© 0.2470
0.2270
0.2070
0.1870
0.1670
0.1470
> 0.1270
g
‘5 0.1070
T 00870
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200
w
=
=
]
o
N
[

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-C Addr: 10
Sample ID ICRa6-986404;4-A Repeat 9
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:28:12 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 10:43:21 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 43,181 2,878.733 2,878.647
sd 0.000 0.009 207.800 13.853 13.853
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 37,430 2,495.333 2,495.000
sd 0.000 0.018 193.468 12.898 12.898
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 8-11-C Addr: 10
Sample ID ICRa6-986404;3-A Repeat 10
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:50:47 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:06:01 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 42,040 2,802.667 2,802.581
sd 0.000 0.009 205.037 13.669 13.669
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 35,399 2,359.933 2,359.600
sd 0.000 0.018 188.146 12.543 12.543
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 8-11-C Addr: 10
Sample ID ICRa6-986404;2-A Repeat 11
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:06:58 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:22:06 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 28,054 1,870.267 1,870.181
sd 0.000 0.009 167.493 11.166 11.166
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 22,978 1,531.867 1,531.534
sd 0.000 0.018 151.585 10.106 10.106
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 8-11-C Addr: 10
Sample ID ICRa6-986404;8-A Repeat 13
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:46:12 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:01:25 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 38,027 2,535.133 2,535.047
sd 0.000 0.009 195.005 13.000 13.000
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 45,454 3,030.267 3,029.934
sd 0.000 0.018 213.199 14.213 14.213
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 8-11-C Addr: 10
Sample ID ICRa6-986404;7-A Repeat 14
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:12:35 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:27:46 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 42,458 2,830.533 2,830.447
sd 0.000 0.009 206.053 13.737 13.737
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 44,917 2,994.467 2,994.134
sd 0.000 0.018 211.936 14.129 14.129
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 8-11-C Addr: 10
Sample ID ICRa6-986404;6-A Repeat 15
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:31:22 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:46:38 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 44,573 2,971.533 2,971.447
sd 0.000 0.009 211.123 14.075 14.075
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 46,570 3,104.667 3,104.334
sd 0.000 0.018 215.801 14.387 14.387
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
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-C Addr: 10
Sample ID ICRa6-986404;5-A Repeat 16
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:48:00 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:03:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 50,194 3,346.267 3,346.181
sd 0.000 0.009 224.040 14.936 14.936
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 44,054 2,936.933 2,936.600
sd 0.000 0.018 209.890 13.993 13.993
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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62 40 L0€ abed

T202/TT/EO

Ra-226 Calibration 2017

Purple 11
Std # Mass | Count Time| Sample Time | Alpha Counts CPM Sep Time Ingrowth | Recovery [ Adj CPM DPM Efficiency
R2 0.0063 15.00 2/16/2017 23:25 27713 1847.5333 |2/13/2017 13:30| 2.3841 0.4487 |[1726.9718| 7534.6 0.2292
R3 0.0146 15.00 2/16/2017 23:07 42027 2801.8000 |2/13/2017 13:30( 2.3804 0.6933 |1697.8329| 7534.6 0.2253
R4 0.0204 15.00 2/16/2017 22:50 42986 2865.7333 |2/13/2017 13:30| 2.3771 0.7265 |[1659.4229| 7534.6 0.2202
R5 0.0302 15.00 2/16/2017 22:28 49560 3304.0000 |2/13/2017 13:30| 2.3725 0.8604 |1618.6073| 7534.6 0.2148
R6 0.0493 15.00 2/17/2017 0:48 43660 2910.6667 |2/13/2017 13:30|( 2.4008 0.9364 |[1294.7343| 7534.6 0.1718
R7 0.0651 15.00 2/17/2017 0:31 41473 2764.8667 |2/13/2017 13:30| 2.3975 0.9274 |1243.5776| 7534.6 0.1650
R8 0.0990 15.00 2/17/2017 0:12 36801 2453.4000 |2/13/2017 13:30| 2.3937 0.9402 |[1090.1661| 7534.6 0.1447
.. y = 5.274x° - 1.5631x + 0.2459
Ra-226 Efficiency R?=0.958
0.2470
0.2270
0.2070
0.1870
0.1670
0.1470
> 0.1270
g
‘s 0.1070
T 00870
0.0000 Mass 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200

SOP: ST-RD-0403 current rev




Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-D Addr: 11
Sample ID ICRa6-986404;5-A Repeat 9
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:28:15 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 10:43:28 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 49,560 3,304.000 3,303.904
sd 0.000 0.010 222.621 14.841 14.841
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 43,253 2,883.533 2,883.141
sd 0.000 0.020 207.974 13.865 13.865
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 8-11-D Addr: 11
Sample ID ICRa6-986404;4-A Repeat 10
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 10:50:50 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:06:01 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 42,986 2,865.733 2,865.637
sd 0.000 0.010 207.331 13.822 13.822
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 37,093 2,472.867 2,472.475
sd 0.000 0.020 192.595 12.840 12.840
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 8-11-D Addr: 11
Sample ID ICRa6-986404;3-A Repeat 11
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:07:01 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:22:14 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 42,027 2,801.800 2,801.704
sd 0.000 0.010 205.005 13.667 13.667
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 35,312 2,354.133 2,353.741
sd 0.000 0.020 187.915 12.528 12.528
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 8-11-D Addr: 11
Sample ID ICRa6-986404;2-A Repeat 12
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/16/2017 11:25:29 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/16/2017 11:40:41 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 27,713 1,847.533 1,847.437
sd 0.000 0.010 166.472 11.098 11.098
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 22,997 1,533.133 1,532.741
sd 0.000 0.020 151.648 10.110 10.110
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 8-11-D Addr: 11
Sample ID ICRa6-986404;8-A Repeat 14
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:12:37 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:27:47 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 36,801 2,453.400 2,453.304
sd 0.000 0.010 191.836 12.789 12.789
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 45,177 3,011.800 3,011.408
sd 0.000 0.020 212.549 14.170 14.170
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 8-11-D Addr: 11
Sample ID ICRa6-986404;7-A Repeat 15
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:31:25 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 12:46:38 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 41,473 2,764.867 2,764.771
sd 0.000 0.010 203.649 13.577 13.577
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 43,798 2,919.867 2,919.475
sd 0.000 0.020 209.280 13.952 13.952
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 8-11-D Addr: 11
Sample ID ICRa6-986404;6-A Repeat 16
Carrier No. 0
Batch ID 291968
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 2/17/2017 12:48:03 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:03:17 AM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 15.00 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 0.096 43,660 2,910.667 2,910.571
sd 0.000 0.010 208.950 13.930 13.930
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 45,987 3,065.800 3,065.408
sd 0.000 0.020 214.446 14.296 14.296
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
Verifications
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ICV is for Gross Beta
Strontium 90

and

Total Strontium

Blue - Beta ICV 2017
Low Medium High Mean
Mass Mass Mass [ Recovery

Detector Recovery Recovery | Recovery

0 98.34% 96.97% 97.96% | 97.76%

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: 3/31/2017

Elapsed Time: 1583.000 days

Half Life: 10409.625 days

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

0.899957764
2014.735445 dpm
4029.47089 dpm

Prep Batch: 239589
Detector Beta 1 Activity Units
0 Low Mass 1.785E+03 pCi/mL
Beta 2 Activity Units
Medium Mass| 1.760E+03 pCi/mL
Beta 3 Activity Units
High Mass 1.778E+03 pCi/mL

SOP: ST-RD-0403 current rev

Page

Beta
Activity

1815.077 pCi

(or date at which you wish to determine activity)

1815.077 pCi

Beta_ICV 2017 .xls

316 of 429

Printed: 4/8/2017
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICVABT-51512;Betal Repeat 1
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:09:35 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:14:39 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 0.000 1.000 0.026 87 17.400 17.400
sd 0.000 0.000 9.327 1.865 1.865
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.350 8,534 1,706.800 1,706.800
sd 0.000 0.000 92.380 18.476 18.476
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

Blue0-3-A Addr: 0
Sample ID ICVABT-51512;Beta3 Repeat 3
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:27:24 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:32:26 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 0.000 1.000 0.026 78 15.600 15.600
sd 0.000 0.000 8.832 1.766 1.766
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.350 7,590 1,518.000 1,518.000
sd 0.000 0.000 87.121 17.424 17.424
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

Blue0-3-A Addr: 0
Sample ID ICVABT-51512;Beta2 Repeat 4
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:43:28 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:48:30 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 0.000 1.000 0.026 58 11.600 11.600
sd 0.000 0.000 7.616 1.523 1.523
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.350 7,918 1,583.600 1,583.600
sd 0.000 0.000 88.983 17.797 17.797
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

Blue Alpha ICV 2020

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
0 99.71% 105.94% 113.11% 106.25%
Recovery passing within 70-130% 70-130% 70-130% 90-110%
Standard ID
Thorium-230
Th-230_00056 #1835527
Cert # 95358 Ref. date 01/11/2017
Activity 2x 1992.7 pCi/mL Low and Medium Mass
Activity 4x 3985.5 pCi/mL High Mass
Prep Batch: 451383
Low Mass Medium Mass High Mass
0.0314 0.0588g 0.0961
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
0 1.99E+03 2.11E+03 4.51E+03

At least 5,000 counts shown on analysis report (Cs).

SOP: ST-RD-0403 current rev Blue_2020_Alpha_ICV xIs Printed: 12/11/2020
Page 320 of 429 03/11/2021
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-A Addr: 0
Sample ID ICVABT-1835527; A Repeat 1
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:39:13 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 5:04:23 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 16,500 660.000 659.910
sd 0.000 0.009 128.452 5.138 5.138
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 7,115 284.600 284.163
sd 0.000 0.021 84.350 3.374 3.374
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

Blue0-3-A Addr: 0
Sample ID ICVABT-1835527; C Repeat 7
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 8:53:41 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 9:18:49 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 22,420 896.800 896.710
sd 0.000 0.009 149.733 5.989 5.989
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 10,766 430.640 430.203
sd 0.000 0.021 103.759 4.150 4.150
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

Blue0-3-A Addr: 0
Sample ID ICVABT-1835527; B Repeat 8
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 9:30:56 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 9:56:02 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.090 14,215 568.600 568.510
sd 0.000 0.009 119.227 4.769 4.769
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.437 6,361 254.440 254.003
sd 0.000 0.021 79.756 3.190 3.190
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

and

Total Strontium

Blue - Beta ICV 2017
Low Medium High Mean
Mass Mass Mass [ Recovery

Detector Recovery Recovery | Recovery

1 96.75% 95.64% 97.30% | 96.56%

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: 3/31/2017

Elapsed Time:
Half Life:

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

1583.000 days
10409.625 days
0.899957764
2014.735445 dpm
4029.47089 dpm

Prep Batch: 239589
Detector Beta 1 Activity Units
1 Low Mass 1.756E+03 pCi/mL
Beta 2 Activity Units
Medium Mass| 1.736E+03 pCi/mL
Beta 3 Activity Units
High Mass 1.766E+03 pCi/mL

SOP: ST-RD-0403 current rev

Page

Beta
Activity

1815.077 pCi

(or date at which you wish to determine activity)

1815.077 pCi

Beta_ICV 2017 .xls
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-B Addr: 1
Sample ID ICVABT-51512;Beta2 Repeat 1
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:09:40 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:14:43 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 0.000 1.000 0.029 86 17.200 17.200
sd 0.000 0.000 9.274 1.855 1.855
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.192 7,681 1,536.200 1,536.200
sd 0.000 0.000 87.641 17.528 17.528
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

Blue0-3-B Addr: 1
Sample ID ICVABT-51512;Betal Repeat 2
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:18:23 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:23:28 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 0.000 1.000 0.029 77 15.400 15.400
sd 0.000 0.000 8.775 1.755 1.755
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.192 8,239 1,647.800 1,647.800
sd 0.000 0.000 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
Protean Instrument Corporation Vista 2000 Report 1.3
Page 327 of 429 03/11/2021




Alpha/Beta Count Results

Sample Activity Report

Blue0-3-B Addr: 1
Sample ID ICVABT-51512;Beta3 Repeat 4
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:43:36 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:48:42 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 0.000 1.000 0.029 86 17.200 17.200
sd 0.000 0.000 9.274 1.855 1.855
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.192 7,437 1,487.400 1,487.400
sd 0.000 0.000 86.238 17.248 17.248
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

Blue Alpha ICV 2020

Low Mass Medium Mass High Mass
Detector Recovery Recovery Recovery Mean
1 99.71% 105.94% 113.11% 106.25%
Recovery passing within 70-130% 70-130% 70-130% 90-110%
Standard ID
Thorium-230
Th-230_00056 #1835527
Cert # 95358 Ref. date 01/11/2017
Activity 2x 1992.7 pCi/mL Low and Medium Mass
Activity 4x 3985.5 pCi/mL High Mass
Prep Batch: 451383
Low Mass Medium Mass High Mass
0.0314 0.0588¢g 0.0961
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
1 1.99E+03 2.11E+03 4.51E+03

At least 5,000 counts shown on analysis report (Cs).

SOP: ST-RD-0403 current rev Blue_2020_Alpha_ICV xIs Printed: 12/11/2020
Page 329 of 429 03/11/2021
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-B Addr: 1
Sample ID ICVABT-1835527; B Repeat 1
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:39:26 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 5:04:36 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 13,760 550.400 550.200
sd 0.000 0.014 117.303 4.692 4.692
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 6,188 247.520 247.082
sd 0.000 0.021 78.664 3.147 3.147
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

Blue0-3-B Addr: 1
Sample ID ICVABT-1835527; A Repeat 2
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 5:19:38 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 5:44:49 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 16,070 642.800 642.600
sd 0.000 0.014 126.768 5.071 5.071
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 7,109 284.360 283.922
sd 0.000 0.021 84.315 3.373 3.373
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

Blue0-3-B Addr: 1
Sample ID ICVABT-1835527; C Repeat 8
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 9:31:00 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 9:56:09 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.200 22,167 886.680 886.480
sd 0.000 0.014 148.886 5.955 5.955
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.438 10,479 419.160 418.722
sd 0.000 0.021 102.367 4.095 4.095
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

and

Total Strontium

Blue - Beta ICV 2017
Low Medium High Mean
Mass Mass Mass [ Recovery

Detector Recovery Recovery | Recovery

2 97.79% 95.37% 99.11% | 97.42%

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: 3/31/2017

Elapsed Time:
Half Life:

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

1583.000 days
10409.625 days
0.899957764
2014.735445 dpm
4029.47089 dpm

Prep Batch: 239589
Detector Beta 1 Activity Units
2 Low Mass 1.775E+03 pCi/mL
Beta 2 Activity Units
Medium Mass| 1.731E+03 pCi/mL
Beta 3 Activity Units
High Mass 1.799E+03 pCi/mL

SOP: ST-RD-0403 current rev

Page

Beta
Activity

1815.077 pCi

(or date at which you wish to determine activity)

1815.077 pCi

Beta_ICV 2017 .xls

334 of 429
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Alpha/Beta Count Results

Sample Activity Report

Blue 0-3-C Addr: 2
Sample ID ICVABT-51512;Beta3 Repeat 1
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:09:45 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:14:51 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 0.000 1.000 0.021 85 17.000 17.000
sd 0.000 0.000 9.220 1.844 1.844
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.325 7,676 1,535.200 1,535.200
sd 0.000 0.000 87.613 17.523 17.523
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

Blue 0-3-C Addr: 2
Sample ID ICVABT-51512;Beta2 Repeat 2
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:18:31 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:23:36 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 0.000 1.000 0.021 81 16.200 16.200
sd 0.000 0.000 9.000 1.800 1.800
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.325 7,793 1,558.600 1,558.600
sd 0.000 0.000 88.278 17.656 17.656
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

Blue 0-3-C Addr: 2
Sample ID ICVABT-51512;Betal Repeat 3
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:27:33 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:32:39 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 0.000 1.000 0.021 128 25.600 25.600
sd 0.000 0.000 11.314 2.263 2.263
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.325 8,460 1,692.000 1,692.000
sd 0.000 0.000 91.978 18.396 18.396
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

Blue Alpha ICV 2020

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
2 99.71% 105.94% 113.11% 106.25%
Recovery passing within 70-130% 70-130% 70-130% 90-110%
Standard ID
Thorium-230
Th-230_00056 #1835527
Cert # 95358 Ref. date 01/11/2017
Activity 2x 1992.7 pCi/mL Low and Medium Mass
Activity 4x 3985.5 pCi/mL High Mass
Prep Batch: 451383
Low Mass Medium Mass High Mass
0.0314 0.0588¢g 0.0961
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
2 1.99E+03 2.11E+03 4.51E+03

At least 5,000 counts shown on analysis report (Cs).

SOP: ST-RD-0403 current rev Blue_2020_Alpha_ICV xIs Printed: 12/11/2020
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Alpha/Beta Count Results

Sample Activity Report

Blue 0-3-C Addr: 2
Sample ID ICVABT-1835527; C Repeat 1
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 4:39:30 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 5:04:37 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 21,269 850.760 850.624
sd 0.000 0.012 145.839 5.834 5.834
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 10,883 435.320 434.860
sd 0.000 0.021 104.322 4.173 4.173
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

Blue 0-3-C Addr: 2
Sample ID ICVABT-1835527; B Repeat 2
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 5:19:42 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 5:44:49 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 13,681 547.240 547.104
sd 0.000 0.012 116.966 4.679 4.679
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 6,441 257.640 257.180
sd 0.000 0.021 80.256 3.210 3.210
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

Blue 0-3-C Addr: 2
Sample ID ICVABT-1835527; A Repeat 3
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 6:04:14 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 6:29:22 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.136 15,704 628.160 628.024
sd 0.000 0.012 125.316 5.013 5.013
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.460 7,144 285.760 285.300
sd 0.000 0.021 84.522 3.381 3.381
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

and

Total Strontium

Blue - Beta ICV 2017
Low Medium High Mean
Mass Mass Mass [ Recovery

Detector Recovery Recovery | Recovery

3 96.69% 94.93% 98.12% | 96.58%

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: 3/31/2017

Elapsed Time:
Half Life:

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

1583.000 days
10409.625 days
0.899957764
2014.735445 dpm
4029.47089 dpm

Prep Batch: 239589
Detector Beta 1 Activity Units
3 Low Mass 1.755E+03 pCi/mL
Beta 2 Activity Units
Medium Mass| 1.723E+03 pCi/mL
Beta 3 Activity Units
High Mass 1.781E+03 pCi/mL

SOP: ST-RD-0403 current rev

Page

Beta
Activity

1815.077 pCi

(or date at which you wish to determine activity)

1815.077 pCi

Beta_ICV 2017 .xls

343 of 429

Printed: 4/8/2017
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-D Addr: 3
Sample ID ICVABT-51512;Beta3 Repeat 2
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:18:37 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:23:40 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 0.000 1.000 0.028 70 14.000 14.000
sd 0.000 0.000 8.367 1.673 1.673
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.399 7,615 1,523.000 1,523.000
sd 0.000 0.000 87.264 17.453 17.453
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

Blue0-3-D Addr: 3
Sample ID ICVABT-51512;Beta2 Repeat 3
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:27:41 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:32:47 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 0.028 54 10.800 10.800
sd 0.000 0.000 7.348 1.470 1.470
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.399 7,770 1,554.000 1,554.000
sd 0.000 0.000 88.148 17.630 17.630
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

Blue0-3-D Addr: 3
Sample ID ICVABT-51512;Betal Repeat 4
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1575
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 12:43:41 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 12:48:46 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 0.000 1.000 0.028 96 19.200 19.200
sd 0.000 0.000 9.798 1.960 1.960
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.399 8,401 1,680.200 1,680.200
sd 0.000 0.000 91.657 18.331 18.331
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

Blue Alpha ICV 2020

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
3 99.71% 105.94% 113.11% 106.25%
Recovery passing within 70-130% 70-130% 70-130% 90-110%
Standard ID
Thorium-230
Th-230_00056 #1835527
Cert # 95358 Ref. date 01/11/2017
Activity 2x 1992.7 pCi/mL Low and Medium Mass
Activity 4x 3985.5 pCi/mL High Mass
Prep Batch: 451383
Low Mass Medium Mass High Mass
0.0314 0.0588¢g 0.0961
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
3 1.99E+03 2.11E+03 4.51E+03

At least 5,000 counts shown on analysis report (Cs).

SOP: ST-RD-0403 current rev Blue_2020_Alpha_ICV xIs Printed: 12/11/2020
Page 347 of 429 03/11/2021
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Alpha/Beta Count Results

Sample Activity Report

Blue0-3-D Addr: 3
Sample ID ICVABT-1835527; C Repeat 2
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 5:19:48 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 5:44:56 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 21,983 879.320 879.191
sd 0.000 0.011 148.267 5.931 5.931
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 10,584 423.360 422.908
sd 0.000 0.021 102.879 4.115 4.115
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

Blue0-3-D Addr: 3
Sample ID ICVABT-1835527; B Repeat 3
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 6:04:17 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 6:29:23 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 14,001 560.040 559.911
sd 0.000 0.011 118.326 4.733 4.733
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 6,365 254.600 254.148
sd 0.000 0.021 79.781 3.191 3.191
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

Blue0-3-D Addr: 3
Sample ID ICVABT-1835527; A Repeat 4
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 6:50:23 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 7:15:35 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.129 16,307 652.280 652.151
sd 0.000 0.011 127.699 5.108 5.108
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.452 6,967 278.680 278.228
sd 0.000 0.021 83.469 3.339 3.339
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

and

Total Strontium

Blue - Beta ICV 2017
Low Medium High Mean
Mass Mass Mass [ Recovery

Detector Recovery Recovery | Recovery

4 92.39% 93.05% 94.82% | 93.42%

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: 3/31/2017

Elapsed Time:
Half Life:

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

1583.000 days
10409.625 days
0.899957764
2014.735445 dpm
4029.47089 dpm

Prep Batch: 239589
Detector Beta 1 Activity Units
4 Low Mass 1.677E+03 pCi/mL
Beta 2 Activity Units
Medium Mass| 1.689E+03 pCi/mL
Beta 3 Activity Units
High Mass 1.721E+03 pCi/mL

SOP: ST-RD-0403 current rev

Page

Beta
Activity

1815.077 pCi

(or date at which you wish to determine activity)

1815.077 pCi

Beta_ICV 2017 .xls

352 of 429

Printed: 4/8/2017
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Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 = A Addr: 4
Sample ID ICVABT-51512;Betal Repeat 9
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 2:01:05 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 2:06:09 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 0.000 1.000 0.039 1 0.200 0.200
sd 0.000 0.000 1.000 0.200 0.200
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.738 7,789 1,557.800 1,557.800
sd 0.000 0.000 88.255 17.651 17.651
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

Blue 4-7 = A Addr: 4
Sample ID ICVABT-51512;Beta3 Repeat 11
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 4:03:02 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 4:08:04 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 0.039 2 0.400 0.400
sd 0.000 0.000 1.414 0.283 0.283
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.738 7,152 1,430.400 1,430.400
sd 0.000 0.000 84.569 16.914 16.914
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

Blue 4-7 = A Addr: 4
Sample ID ICVABT-51512;Beta2 Repeat 12
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 5:29:32 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 5:34:34 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 0.000 1.000 0.039 0 0.000 0.000
sd 0.000 0.000 0.000 0.000 0.000
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.738 7,401 1,480.200 1,480.200
sd 0.000 0.000 86.029 17.206 17.206
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
Protean Instrument Corporation Vista 2000 Report 1.3
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ICV is for Gross Alpha

Blue Alpha ICV 2020

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
4 99.71% 105.94% 113.11% 106.25%
Recovery passing within 70-130% 70-130% 70-130% 90-110%
Standard ID
Thorium-230
Th-230_00056 #1835527
Cert # 95358 Ref. date 01/11/2017
Activity 2x 1992.7 pCi/mL Low and Medium Mass
Activity 4x 3985.5 pCi/mL High Mass
Prep Batch: 451383
Low Mass Medium Mass High Mass
0.0314 0.0588¢g 0.0961
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
4 1.99E+03 2.11E+03 4.51E+03

At least 5,000 counts shown on analysis report (Cs).

SOP: ST-RD-0403 current rev Blue_2020_Alpha_ICV xIs Printed: 12/11/2020
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Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 = A Addr: 4
Sample ID ICVABT-1835527; C Repeat 3
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 6:04:20 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 6:29:30 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 20,079 803.160 803.023
sd 0.000 0.012 141.700 5.668 5.668
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 12,704 508.160 507.759
sd 0.000 0.020 112.712 4.508 4.509
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

Blue 4-7 = A Addr: 4
Sample ID ICVABT-1835527; B Repeat 4
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 6:50:28 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 7:15:35 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 12,559 502.360 502.223
sd 0.000 0.012 112.067 4.483 4.483
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 7,676 307.040 306.639
sd 0.000 0.020 87.613 3.505 3.505
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

Blue 4-7 = A Addr: 4
Sample ID ICVABT-1835527; A Repeat 5
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 7:26:46 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 7:51:51 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.137 14,971 598.840 598.703
sd 0.000 0.012 122.356 4.894 4.894
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.401 8,377 335.080 334.679
sd 0.000 0.020 91.526 3.661 3.661
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

and

Total Strontium

Blue - Beta ICV 2017
Low Medium High Mean
Mass Mass Mass [ Recovery

Detector Recovery Recovery | Recovery

5 96.41% 95.70% 97.57% | 96.56%

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: 3/31/2017

Elapsed Time:
Half Life:

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

1583.000 days
10409.625 days
0.899957764
2014.735445 dpm
4029.47089 dpm

Prep Batch: 239589
Detector Beta 1 Activity Units
5 Low Mass 1.750E+03 pCi/mL
Beta 2 Activity Units
Medium Mass| 1.737E+03 pCi/mL
Beta 3 Activity Units
High Mass 1.771E+03 pCi/mL

SOP: ST-RD-0403 current rev

Page

Beta
Activity

1815.077 pCi

(or date at which you wish to determine activity)

1815.077 pCi

Beta_ICV 2017 .xls

361 of 429
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Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 -B Addr: 5
Sample ID ICVABT-51512;Beta2 Repeat 9
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 2:01:10 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 2:06:14 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 0.000 1.000 0.018 2 0.400 0.400
sd 0.000 0.000 1.414 0.283 0.283
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.214 7,757 1,551.400 1,551.400
sd 0.000 0.000 88.074 17.615 17.615
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

Blue 4-7 -B Addr: 5
Sample ID ICVABT-51512;Betal Repeat 10
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 3:19:58 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 3:25:04 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 0.018 0 0.000 0.000
sd 0.000 0.000 0.000 0.000 0.000
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.214 8,307 1,661.400 1,661.400
sd 0.000 0.000 91.143 18.229 18.229
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

Blue 4-7 -B Addr: 5
Sample ID ICVABT-51512;Beta3 Repeat 12
Carrier No. 0
Batch ID Beta_ICV
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 3/31/2017 5:29:39 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 3/31/2017 5:34:43 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 0.000 1.000 0.018 0 0.000 0.000
sd 0.000 0.000 0.000 0.000 0.000
Ato B 0.000 0.000 0.000
sd 0.000 0.000
Beta 0.000 0.000 1.000 0.214 7,493 1,498.600 1,498.600
sd 0.000 0.000 86.562 17.312 17.312
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 364 of 429 03/11/2021




ICV is for Gross Alpha

Blue Alpha ICV 2020

Low Mass Medium Mass High Mass Mean
Detector Recovery Recovery Recovery Recovery
5 101.22% 105.94% 111.23% 106.13%
Recovery passing within 70-130% 70-130% 70-130% 90-110%

Standard ID
Thorium-230
Th-230_00056 #1835527
Cert # 95358 Ref. date 01/11/2017
Activity 2x 1992.7 pCi/mL Low and Medium Mass
Activity 4x 3985.5 pCi/mL High Mass
Prep Batch: 451383
Low Mass Medium Mass High Mass
0.0314 0.0588¢g 0.0961
Detector Activity (pCi/mL) | Activity (pCi/mL) | Activity (pCi/mL)
5 2.02E+03 2.11E+03 4.43E+03

At least 5,000 counts shown on analysis report (Cs).

SOP: ST-RD-0403 current rev

Blue_2020_Alpha_ICV.xls
Page 365 of 429
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Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 -B Addr: 5
Sample ID ICVABT-1835527; C Repeat 4
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 6:50:33 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 7:15:42 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 21,136 845.440 845.249
sd 0.000 0.014 145.382 5.815 5.815
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 11,288 451.520 451.067
sd 0.000 0.021 106.245 4.250 4.250
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
Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results

Sample Activity Report

Blue 4-7 -B Addr: 5
Sample ID ICVABT-1835527; B Repeat 5
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 7:26:49 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 7:51:59 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 13,632 545.280 545.089
sd 0.000 0.014 116.756 4.670 4.670
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 6,672 266.880 266.427
sd 0.000 0.021 81.682 3.267 3.267
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

Blue 4-7 -B Addr: 5
Sample ID ICVABT-1835527; A Repeat 6
Carrier No. 0
Batch ID 451383
Count Method Gross Alpha Beta Detector Volts 1515
Sample Qty 0 Sample sd 0 Sample
Residual Wt 0 mg sd 0 mg
Count Began 9/6/2020 8:02:51 PM Collection Date 1  1/1/1900 Half Life 0.00 days
Count Ended 9/6/2020 8:28:01 PM Collection Date 2 1/1/1900 Decay Factor 1.000
Sample Count Time 25.00 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 0.191 15,889 635.560 635.369
sd 0.000 0.014 126.052 5.042 5.042
Ato B 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.453 7,545 301.800 301.347
sd 0.000 0.021 86.862 3.474 3.475
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
Protean Instrument Corporation Vista 2000 Report 1.3
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Ra-226 Calibration
Verifications
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TeSTAm eri C O Analysis Report for Total Alpha-Emitting Radium

Batch: 291970 Operator:
THE LEADER IN ENVIRONMENTAL TESTING

SamplID WRKNO Aliguot Ba Mass  Ba Yield Trunc Yield Ingrowth Ba Precip Time  InstriD Eff CalType CntDateTime Sigma
Analyte Ts Tb Cs Cb CPMs CPMb Activity UncCount  UncTotal MDA DLC MOO

TCVRa6-106307T;1-A 160-Z1015-A-T-A 7.0000mL 0.0133 53.16%  False 33021 2713717 1330 Pumle2 0.2256 2 2721717 1432 T80
Total Alpha Emitting 500 100000 17575 146 3515.00 0.15 3.306E+003pCifmL 2494E+001  1.500E+002  1.095E+000  2.651E-001 150.8618

TCVRa6-1063071:2-A 160-Z101B-A2A 7.0000mL 0.0276 7663% Famse 32007 2713717 1330 Pumle? 02113 2 2721717 13:50 100
Total Alpha Emitting 500 100000 22149 146 442080 0.15 3.640E+003pCi/mL 2446E+001 16564002  9.561E-001  2.315E-00M 165.6023

CVRaG- 1063071 3A T60-21016-A3A T.0000mL 0.0487 52.50%  Faise 32965 2713777 1330 Pupk2 01876 7 7121717 1328 .00
Total Alpha Emitting 500 100000 21163 146 423260 0.15 3.333E+003pCiimL 2209E+001  1517E+002  9.962E-001  2.219E-001 151.7116

|Laborator:v Control Sample Information I

SamplD WRKNO Analyte Activi StdAdded Recoverv LCL UCL ZFactor

%

|Sample Duplicate Information I

SampID SampDuplD Analyte Activi DupActivity RPD RER DER ZFactor

|Matrix Spike Information I

SamplD SampMSID WRKNO Analyte Activity MSActivity StdAdded Recovery ZFactor

|Blanks Information

SampiD WRKNO Analvte Activity UncTotal

2/22/2017 9:19:09AM Page 1 of 1 RadCapture, version 5.1.96, released 8/25/2016
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Ra-226 ICV

Purple Ra-226 ICV 2017

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
2 87.27% 96.09% 87.98% 90.45%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL
Prep Batch: 291970
Detector 1 Activity Units
2 Low Mass (0.0133g) 3.306E+03 pCi/mL
2 Activity Units
Medium Mass (0.02769) 3.640E+03 pCi/mL
3 Activity Units
High Mass (0.0487q) 3.333E+03 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Purple 2017 .xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-C Addr: 2
Sample ID ICVRa6-1063071;3-A Repeat 27
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 2/21/2017 1:28:06 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/21/2017 1:33:14 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 0.146 21,163 4,232.600 4,232.454
sd 0.000 0.012 145.475 29.095 29.095
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 25,526 5,105.200 5,104.623
sd 0.000 0.024 159.769 31.954 31.954
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-C Addr: 2
Sample ID ICVRa6-1063071;2-A Repeat 28
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 2/21/2017 1:59:26 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/21/2017 2:04:38 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 0.146 22,149 4,429.800 4,429.654
sd 0.000 0.012 148.825 29.765 29.765
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 22,672 4,534.400 4,533.823
sd 0.000 0.024 150.572 30.114 30.114
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-C Addr: 2
Sample ID ICVRa6-1063071;1-A Repeat 29
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 2/21/2017 2:32:10 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/21/2017 2:37:19 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 0.146 17,575 3,515.000 3,514.854
sd 0.000 0.012 132.571 26.514 26.514
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.577 18,011 3,602.200 3,601.623
sd 0.000 0.024 134.205 26.841 26.841
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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Te S-I- Am eri C O Analysis Report for Total Alpha-Emitting Radium

Batch: 291970 Operator:

THE LEADER IN ENVIRONMENTAL TESTING

SampID WRKNQ Aliquot BaMepss Ba Yield [Trunc¥ield  Ingrowth Ba Precip Time InstrID Eff CalTvpe CntDate Time Sigma
Analyte Ts Th Cs Cb CPMs CPMb Activity UncCount  UncTotal MDA DLC MQO
X T Z1018-A-T-A 1.0000mL 0.0133 63.15% Faise 3.3250 27713717 1330 Purple3 0.2269 2 2721717 1857 1.00
Total Alpha Emitting 500 100000 17212 166 344240 0.17 3.255E+003pCimL 2481E+001  1486E+002  1.136E+000  2.842E-001 148.5733
ICVRa6-1063071:2-A _160-21016-A-2A 1.0000mL 0.0276 7863% Fakse 3.3021 2713717 13:30  Purpled 0.2075 2 2721777 1832 1.00
Total Alpha Emitting 500 100000 21684 166 4336.80 0.17 3.626E+003pCi/mL 2462E+001  1,650E+002 1.004E+000  2.512E-001 165.0014
[CVRaG-10630T13-A _160-210T6-A-3A 1.0000mL 0.0487 9250% False 3.2993 2713717 13.30  Purples 0.1832 2 2721717 13.59 .00
Total Alpha Emitting 500 100000 20725 166 4145.00 0.17 3.340E+003pCifmL 2320E+001 1.521E+002  9.679E-001  2.422E-001 152,0992
|Laborator:v Control Sample Information I
SampID WRKNO Analvte Activity StdAdded  Recovery LCL UCL ZFactor
%
|Sample Duplicate Information I
SamplD SampDuplD Analyte Activity DupActivity RPD RER DER ZFactor
|Matrix Spike Information I
SamplID SampMSID WRKNO Analyte Activi MSActivity StdAdded Recovery ZFactor
|Blanks Information
SamplD WRKNO Analyte Activi UncTotal
2/22/2017 2:21:36AM Page 1 of 1 RadCapture, version 5.1.96, released 8/25/2016
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Ra-226 ICV

Purple Ra-226 ICV 2017

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
3 85.92% 95.72% 88.17% 89.94%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL
Prep Batch: 291970
Detector 1 Activity Units
3 Low Mass (0.0133g) 3.255E+03 pCi/mL
2 Activity Units
Medium Mass (0.02769) 3.626E+03 pCi/mL
3 Activity Units
High Mass (0.0487q) 3.340E+03 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Purple 2017 .xls

Page 377 of 429

Printed: 7/18/2017
03/11/2021



Alpha/Beta Count Results

Sample Activity Report

Purple 0-3-D Addr: 3
Sample ID ICVRa6-1063071;3-A Repeat 28
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 2/21/2017 1:59:33 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/21/2017 2:04:38 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 0.166 20,725 4,145.000 4,144.834
sd 0.000 0.013 143.962 28.792 28.792
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 25,359 5,071.800 5,071.245
sd 0.000 0.024 159.245 31.849 31.849
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-D Addr: 3
Sample ID ICVRa6-1063071;2-A Repeat 29
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 2/21/2017 2:32:15 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/21/2017 2:37:28 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 0.166 21,684 4,336.800 4,336.634
sd 0.000 0.013 147.255 29.451 29.451
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 22,970 4,594.000 4,593.445
sd 0.000 0.024 151.559 30.312 30.312
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-D Addr: 3
Sample ID ICVRa6-1063071;1-A Repeat 30
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 2/21/2017 6:57:10 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/21/2017 7:02:20 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 0.166 17,212 3,442.400 3,442.234
sd 0.000 0.013 131.195 26.239 26.239
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.555 18,342 3,668.400 3,667.845
sd 0.000 0.024 135.433 27.087 27.087
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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Tes TAm e ri C O Analysis Report for Total Alpha-Emitting Radium

Batch: 291970 Operator:
THE LEADER IN ENVIRONMENTAL TESTING
SamplD WRKNO Aliguot Ba Mass Ba Yield Trunc ¥ield Ingrowth Ba Precip Time  InstrID Eff CalType CntDate Time Sigma
Analvte Ts Th Cs Cb CPMs CPMb Activity UncCount UneTotal MDA DLC MQO
-21018-A-1-A 0-21018-A-1-A 1.0000mL 0.0133 63.15% Fake 24073 271317 13:30 Purpled 0.2303 2 2117717 117 1.00
Total Alpha Emitting 5.00 1000.00 13194 108  2638.80 0.1 3.395E+003pCifmL 2955E+001  1.556E+002  1.396E+000  3.118E-001 166.5934
T60-2101T8-A2-A 160-2T0T6-A-ZA 1.0000mL 0.0276 79.63%  Faise 24229 2713777 1330 Purples 0.2112 2 2017117 2:35 1.00
Total Alpha Emitting 5.00 1000.00 16282 108 325640 0.11 3.645E+003pCiimL 2857E+001  1665E+002 1.214E+000  2.713E-001 166.4965
T60-21016-A- A 160-Z10T8-A3-A 1,0000mL 0.0487 0250% False 24216 2713/17 13.30 Purpletd 0.1870 2 2017117 229 1.00
Total Alpha Emitting 5.00 1000.00 15749 108 3149.80 0.1 3.38BE+003pCiimL 2700E+001  1.548E+002 1.167E+000  2.607E-001 154.8471
|Labarator:v Control Sample Information I
SampID WREKNO Analvte Activity StdAdded Recovery LCL ucL ZFactor
%
[Sample Duplicate Information I
SamplD SampDuplD Analyte Activity DupActivity RPD RER DER ZFactor

Matrix Spike Information

SamplD SampMSID WREKNO Analyte Activity MSActivity StdAdded Recovery ZFactor

|Blanks Information

SamplD WRKNO Analyte Activity UncTotal
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Ra-226 ICV

Purple Ra-226 ICV 2017

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
8 89.33% 96.19% 89.25% 91.59%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL
Prep Batch: 291970
Detector 1 Activity Units
8 Low Mass (0.0133g) 3.384E+03 pCi/mL
2 Activity Units
Medium Mass (0.02769) 3.644E+03 pCi/mL
3 Activity Units
High Mass (0.0487q) 3.381E+03 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Purple 2017 .xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11 - A Addr: 8
Sample ID ICVRa6-1063071;1-A Repeat 17
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 2/17/2017 1:17:22 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:22:25 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 1.000 1.000 0.108 13,194 2,638.800 2,638.692
sd 0.000 0.010 114.865 22.973 22.973
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 11,488 2,297.600 2,297.216
sd 0.000 0.020 107.182 21.436 21.436
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 8-11 - A Addr: 8
Sample ID ICVRa6-1063071;3-A Repeat 23
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 2/17/2017 2:29:10 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:34:21 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 1.000 1.000 0.108 15,749 3,149.800 3,149.692
sd 0.000 0.010 125.495 25.099 25.099
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 16,406 3,281.200 3,280.816
sd 0.000 0.020 128.086 25.617 25.617
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 384 of 429 03/11/2021




Alpha/Beta Count Results

Sample Activity Report

Purple 8-11 - A Addr: 8
Sample ID ICVRa6-1063071;2-A Repeat 24
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 2/17/2017 2:35:31 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:40:38 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 1.000 1.000 0.108 16,282 3,256.400 3,256.292
sd 0.000 0.010 127.601 25.520 25.520
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.384 14,146 2,829.200 2,828.816
sd 0.000 0.020 118.937 23.787 23.787
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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TeSTAm eri CO ' Analysis Report for Total Alpha-Emitting Radium

Batch: 291970 Operator:
THE LEADER IN ENVIRONMENTAL TESTING

SampID WREKNO Aliguot Ba Mass  Ba Yield Trunc Yield Ingrowth Ba Precip Time  InstriD Eff CalType CntDate Time Sigma
Analyte Ts Th Cs Cb CPMs CPMb Activi UncCount UncTotal MDA DLC MQO

[ - 71;1-A  160-21018-A-1-A 1.0000mL 0.0133 63.15% False 31658 2713717 13:30 Purpled 0.2276 2 2120717 1455 1.00
Total Alpha Emitting 5.00 1000.00 16700 124 3340.00 0.12 3.306E+003pCifmL 2558E+001  1510E+002 1.108E+000  2.571E-001 150.9573

TCVRa6-1063071;2-A  T60-21016-A-2-A 1.0000mL 0.0276 7863% Fabse 3.1668 2713777 1330 Pumpled 0.2080 p] 2720777 1505 1.00
Total Alpha Emitting 5.00 1000.00 21117 124 422340 0.12 3.673E+003pCifmL 2528E+001 1.672E+002  9.735E-001 2.258E-001 167.2018

IEVﬁaﬁﬁﬁnﬂ;:iI 160-21018-A-3-A 1.0000mL 0.0487 9250%  False 31685 2113717 13:30 Purpled 0.1840 2 2120117 15:20 1.00
Total Alpha Emitting 5.00 1000.00 20451 124 4080.20 0.12 3.416E+003pCiimL 2.3B9E+001  1.556E+002  9.350E-001  2.169E-001 155.5861

|Labaratm:v Control Sample Information I

SamplID WRKNOQ Analyte Activity StdAdded  Recovery LCL UCL ZFactor

%

|Sample Duplicate Information I

SamplID SampDuplD Analyte Aetivi DupActivity RPD RER DER ZFactor

|Matrix Spike Information I

SampID SampMSID WRKNO Analyte Aectivity MSActivity StdAdded Recovery ZFactor

|Blauks Information

SamplD WRKNO Analyte Activity UncTotal
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Ra-226 ICV

Purple Ra-226 ICV 2017

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
9 87.27% 96.96% 90.17% 91.47%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL
Prep Batch: 291970
Detector 1 Activity Units
9 Low Mass (0.0133g) 3.306E+03 pCi/mL
2 Activity Units
Medium Mass (0.02769) 3.673E+03 pCi/mL
3 Activity Units
High Mass (0.0487q) 3.416E+03 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Purple 2017 .xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11 -B Addr: 9
Sample ID ICVRa6-1063071;1-A Repeat 25
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 2/20/2017 2:55:00 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/20/2017 3:00:04 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 1.000 1.000 0.124 16,700 3,340.000 3,339.876
sd 0.000 0.011 129.228 25.846 25.846
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 16,961 3,392.200 3,391.817
sd 0.000 0.020 130.234 26.047 26.047
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 8-11 -B Addr: 9
Sample ID ICVRa6-1063071;2-A Repeat 25
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 2/20/2017 3:05:18 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/20/2017 3:10:25 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 0.124 21,117 4,223.400 4,223.276
sd 0.000 0.011 145.317 29.063 29.063
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 21,462 4,292.400 4,292.017
sd 0.000 0.020 146.499 29.300 29.300
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 8-11 -B Addr: 9
Sample ID ICVRa6-1063071;3-A Repeat 25
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 2/20/2017 3:20:03 PM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/20/2017 3:25:11 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 0.124 20,451 4,090.200 4,090.076
sd 0.000 0.011 143.007 28.601 28.601
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.383 24,178 4,835.600 4,835.217
sd 0.000 0.020 155.493 31.099 31.099
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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Te STAm e ri C O Analysis Report for Total Alpha-Emitting Radium

Batch: 291970 Operator:
THE LEADER IN ENVIRONMENTAL TESTING
SamplD WREKNO Aliguot BaMass BaYield Trunc Yield Ingrowth Ba Precip Time  InstriD Eff CalTvpe CntDate Time Sigma
Analyte Ts Tb Cs Ch CPMs CPMb Activity UncCount UncTotal MDA DLC MOO
160- A 013-A-T-A 1.0000mL 00733 63.15% Faise 24112 2713717 1330 Purplel0 0.2276 2 2717717 136 1.00
Total Alpha Emitting 5.00 100000 13026 86  2605.20 0.09 3.386E+003pCifmL 2867E+001  1.552E+002  1.342E+000  2.811E-001 156.2229
T60-Z1018-A-2A 160-210716-A-Z-A 1.0000mL 00276  7863% Fake 28100 2713717 1330 Purpleld 0.2087 b1 2717777 1.30 1.00
Total Alpha Emitting 5.00 100000 15048 86 320960 0.09 3.656E+003pCi/mL 28B6E+001  1.670E+002 1.176E+000  2.4B4E-001 167.0305
T60-21016-A-3A  T60-ZI0IB-A-3A 1.0000mL 0.0487 0250% False 24073 2713717 1330 Pumplels 0.1848 2 277 17 100
Total Alpha Emitting 5.00 100000 15648 86  3129.60 0.08 3.424E+003pCi/mL 2737E+4001  1.565E+002 1.130E+000  2.366E-001 156.4722
]Laborator:v Control Sample Information I
SamplD WRKNO Analyte Activity StdAdded Recovery LCL UCL ZFactor
%

Sample Duplicate Information
SampID SampDuplID Analyte Activity DupActivity RPD RER DER ZFactor

Matrix Spike Information

SamplD SampMSID WRKNO Analyte Activi MSActivity StdAdded Recovery ZFactor

Blanks Information

SamplD WRKNO Anglyte Activity UncTotal
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Ra-226 ICV

Purple Ra-226 ICV 2017

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
10 89.33% 96.19% 89.25% 91.59%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL
Prep Batch: 291970
Detector 1 Activity Units
10 Low Mass (0.0133g) 3.384E+03 pCi/mL
2 Activity Units
Medium Mass (0.02769) 3.644E+03 pCi/mL
3 Activity Units
High Mass (0.0487q) 3.381E+03 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Purple 2017 .xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-C Addr: 10
Sample ID ICVRa6-1063071;3-A Repeat 17
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 2/17/2017 1:17:30 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:22:34 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 1.000 1.000 0.086 15,648 3,129.600 3,129.514
sd 0.000 0.009 125.092 25.018 25.018
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 16,654 3,330.800 3,330.467
sd 0.000 0.018 129.050 25.810 25.810
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 8-11-C Addr: 10
Sample ID ICVRa6-1063071;2-A Repeat 18
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 2/17/2017 1:30:58 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:36:02 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 1.000 1.000 0.086 16,048 3,209.600 3,209.514
sd 0.000 0.009 126.681 25.336 25.336
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 14,429 2,885.800 2,885.467
sd 0.000 0.018 120.121 24.024 24.024
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 8-11-C Addr: 10
Sample ID ICVRa6-1063071;-1-A Repeat 19
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 2/17/2017 1:36:48 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:41:56 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 1.000 1.000 0.086 13,026 2,605.200 2,605.114
sd 0.000 0.009 114.132 22.826 22.826
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.333 11,675 2,335.000 2,334.667
sd 0.000 0.018 108.051 21.610 21.610
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
Protean Instrument Corporation Vista 2000 Report 1.3
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TestAmerica Analysis Report for Total Alpha-Emitting Radium

Batch; 291970 Operator:
THE LEADER IN ENVIRONMENTAL TESTING
SampID WRKNO Aliquot Ba Mass  Ba Yield Trunc Yield Ingrowth Ba Precip Time  InserID Eff CalType CntDate Time Sigma
Analyte Ts Tb Cs Ch CPMs CPMb Activity UncCount UncTotal MDA DLC MQO
-21018-A-1-A -21018-A-1-A 1.0000mL 0.0133 63.15% False 24181 2713717 1330 Purple11 0.2260 2 2017117 156 1.00
Total Alpha Emitting 5.00 1000.00 12969 96  2593.80 0.10 3.389E+003pCifmL 2976E+001  1.554E+002 1.381E+000  2.986E-001 155.3890
T60-21018-A2-A 160-21018-A-2-A 1.0000mL 0.0276 7863% False 24112 2113717 13:20 Purple11 0.2068 2 2717777 136 1.00
Total Alpha Emitting 5.00 1000.00 15784 96  3156.80 0.10 3.62TE+003pCi/mL 2887E+001  1.658E+002 1.215E+000  2.626E-001 165.7614
TE0-Z1018-A-5A 160-21018-A-3-A 1.0000mL 0.0487 D250% False 200 2713717 1330 Purple11 0.1823 2 20117117 1:31 1.00
Total Alpha Emitting 5.00 1000.00 15273 96  3054.60 0.10 3.386E+003pCirmL 2740E+001  1548E+002 1.172E+000  2.533E-001 154.8255
|Laborator_v Control Sample Information I
SampID WRKNO Analyte Activt StdAdded  Recovery LCL UCL ZFactor
%
|Sample Duplicate Information I
SamplD SampDupID Analyte Activi DupActivity RPD RER DER ZFactor

Matrix Spike Information

SamplID SampMSID WRKNQO Analyte Activi MSActivity StdAdded Recovery ZFactor

IBlanks Information

SamplD WRKNO Analyte Activity UncTotal

2/20/2017 12:28:22PM Page1of] RadCapture, version 5.1.96, released 8/25/2016
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Ra-226 ICV

Purple Ra-226 ICV 2017

Low Medium High Mean
Mass Mass Mass Recovery
Detector Recovery Recovery Recovery
11 89.33% 96.19% 89.25% 91.59%
Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL
Prep Batch: 291970
Detector 1 Activity Units
11 Low Mass (0.0133g) 3.384E+03 pCi/mL
2 Activity Units
Medium Mass (0.02769) 3.644E+03 pCi/mL
3 Activity Units
High Mass (0.0487q) 3.381E+03 pCi/mL

SOP: ST-RD-0403 current rev

Ra226 ICV Purple 2017 .xls
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Alpha/Beta Count Results

Sample Activity Report

Purple 8-11-D Addr: 11
Sample ID ICVRa6-1063071;3-A Repeat 18
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 2/17/2017 1:31:01 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:36:10 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 1.000 1.000 0.096 15,273 3,054.600 3,054.504
sd 0.000 0.010 123.584 24.717 24.717
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 16,307 3,261.400 3,261.008
sd 0.000 0.020 127.699 25.540 25.540
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 8-11-D Addr: 11
Sample ID ICVRa6-1063071;2-A Repeat 19
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 2/17/2017 1:36:54 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 1:42:04 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 1.000 1.000 0.096 15,784 3,156.800 3,156.704
sd 0.000 0.010 125.634 25.127 25.127
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 14,363 2,872.600 2,872.208
sd 0.000 0.020 119.846 23.969 23.969
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 8-11-D Addr: 11
Sample ID ICVRa6-1063071;1-A Repeat 20
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 2/17/2017 1:56:08 AM Collection Date 1 1/1/1900 Half Life 0.00 days
Count Ended 2/17/2017 2:01:16 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 1.000 1.000 0.096 12,969 2,593.800 2,593.704
sd 0.000 0.010 113.882 22.776 22.776
AtoB 0.000 1.000 0.000
sd 0.000 0.000
Beta 0.000 1.000 1.000 0.392 11,327 2,265.400 2,265.008
sd 0.000 0.020 106.428 21.286 21.286
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 400 of 429 03/11/2021




Monthly
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Alpha/Beta Count Results

Source Count Report

Blue0-3-A Addr: 0
Sample ID ICB Repeat 1224
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 2/16/2021 9:24:15 AM Calibration Date 3/21/2017 12:09:15 PM Decay Factor 1.000
Count Ended 2/17/2021 2:05:16 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 95 0.095 0.000 0.095
sd 9.747 0.010 0.000 0.010
Beta 355 0.355 0.000 0.355
sd 18.841 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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Alpha/Beta Count Results

Source Count Report

Blue0-3-B Addr: 1
Sample ID ICB Repeat 1225
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 2/16/2021 9:24:18 AM Calibration Date 3/21/2017 12:09:15 PM Decay Factor 1.000
Count Ended 2/17/2021 2:05:17 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 139 0.139 0.000 0.139
sd 11.790 0.012 0.000 0.012
Beta 321 0.321 0.000 0.321
sd 17.916 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

Blue 0-3-C Addr: 2
Sample ID ICB Repeat 1226
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 2/16/2021 9:24:21 AM Calibration Date 3/21/2017 12:09:15 PM Decay Factor 1.000
Count Ended 2/17/2021 2:05:25 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 120 0.120 0.000 0.120
sd 10.954 0.011 0.000 0.011
Beta 410 0.410 0.000 0.410
sd 20.248 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

Blue0-3-D Addr: 3
Sample ID ICB Repeat 1227
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 2/16/2021 9:24:25 AM Calibration Date 3/21/2017 12:09:15 PM Decay Factor 1.000
Count Ended 2/17/2021 2:05:26 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 119 0.119 0.000 0.119
sd 10.909 0.011 0.000 0.011
Beta 435 0.435 0.000 0.435
sd 20.857 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

Blue 4-7 = A Addr: 4
Sample ID ICB Repeat 1228
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 2/16/2021 9:24:29 AM Calibration Date 3/21/2017 12:09:15 PM Decay Factor 1.000
Count Ended 2/17/2021 2:05:27 AM Backgrounds From
Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 153 0.153 0.000 0.153
sd 12.369 0.012 0.000 0.012
Beta 425 0.425 0.000 0.425
sd 20.616 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
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Alpha/Beta Count Results

Source Count Report
Blue 4-7 - B

Sample ID ICB
ICB;Monthly Background

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:24:35 AM
Count Ended 2/17/2021 2:05:36 AM

Calibration Date 3/21/2017 12:09:15 PM

Backgrounds From

Decay Factor

Sample Count Time  1,000.00 mins Background Count Time 0.00
Gross Gross Background Net
counts cpm cpm cpm
Alpha 100 0.100 0.000 0.100
sd 10.000 0.010 0.000 0.010
Beta 399 0.399 0.000 0.399
sd 19.975 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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Alpha/Beta Count Results

Source Count Report
Purple 0-3-C

Sample ID ICB
None

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:37:22 AM
Count Ended 2/17/2021 2:18:24 AM

Calibration Date 7/27/2018 3:07:26 PM

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 467 0.467 0.000 0.467
sd 21.610 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
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Alpha/Beta Count Results

Source Count Report
Purple 0-3-D

Sample ID ICB
None

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:37:25 AM
Count Ended 2/17/2021 2:18:24 AM

Calibration Date 7/27/2018 3:07:26 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00

Gross Gross Background Net

counts cpm cpm cpm
Alpha 161 0.161 0.000 0.161
sd 12.689 0.013 0.000 0.013
Beta 459 0.459 0.000 0.459
sd 21.424 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
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Alpha/Beta Count Results

Source Count Report
Purple 8-11 - A

Sample ID ICB
None

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:37:36 AM
Count Ended 2/17/2021 2:18:36 AM

Calibration Date 7/27/2018 3:07:26 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00

Gross Gross Background Net

counts cpm cpm cpm
Alpha 118 0.118 0.000 0.118
sd 10.863 0.011 0.000 0.011
Beta 463 0.463 0.000 0.463
sd 21.517 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
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Alpha/Beta Count Results

Source Count Report
Purple 8-11 -B

Sample ID ICB
None

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:37:38 AM
Count Ended 2/17/2021 2:18:36 AM

Calibration Date 7/27/2018 3:07:26 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00

Gross Gross Background Net

counts cpm cpm cpm
Alpha 136 0.136 0.000 0.136
sd 11.662 0.012 0.000 0.012
Beta 393 0.393 0.000 0.393
sd 19.824 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
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Alpha/Beta Count Results

Source Count Report
Purple 8-11 -C

Sample ID ICB
None

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:37:41 AM
Count Ended 2/17/2021 2:18:37 AM

Calibration Date 7/27/2018 3:07:26 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00

Gross Gross Background Net

counts cpm cpm cpm
Alpha 108 0.108 0.000 0.108
sd 10.392 0.010 0.000 0.010
Beta 340 0.340 0.000 0.340
sd 18.439 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
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Page 412 of 429

Decay Factor

03/11/2021



Alpha/Beta Count Results

Source Count Report
Purple 8-11-D

Sample ID ICB
None

Batch ID ICB;Monthly Background

Repeat

Carrier No.

Detector Volts

Residual Wt 0 mg
Count Began 2/16/2021 9:37:43 AM
Count Ended 2/17/2021 2:18:46 AM

Calibration Date 7/27/2018 3:07:26 PM

Backgrounds From

Sample Count Time  1,000.00 mins Background Count Time 0.00

Gross Gross Background Net

counts cpm cpm cpm
Alpha 105 0.105 0.000 0.105
sd 10.247 0.010 0.000 0.010
Beta 380 0.380 0.000 0.380
sd 19.494 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
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Run Logs
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Gas Flow Proportional Counter Run Log

Serial Number: Unknown

Detector: Blue0

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/19/17 14:32 5 ICABT 160-491661/12 491661 PS
03/19/17 14:40 5 ICABT 160-491661/13 491661 PS
032017 00:22 5 ICABT 160-491661/14 491661 PS
03/20/17 00:37 5 ICABT 160-491661/15 491661 PS
03/20/17 00:59 5 ICABT 160-491661/16 491661 PS
03/2017 01:50 5 ICABT 160-491661/17 491661 ] PS
03/20/17 03:22 5 ICABT 160-491661/18 491661 PS
03/20/17 03:28 5 ICABT 160-491661/19 491661 PS
033117 12:09 5 ICVABT 160-491661/20 401661 | PS
03/31/17 12:27 5 ICVABT 160-491661/21 491661 PS
03/31/17 12:43 5 ICVABT 160-491661/22 491661 PS
09/0520 10:10 25 ICABT 1604916611 401661 ] PS
09/05/20 10:38 25 ICABT 160-491661/2 491661 PS
09/05/20 11:06 25 ICABT 160-491661/3 491661 PS
09/0520 1153 25 ICABT 160-491661/4 49161 PS
09/05/20 12:22 25 ICABT 160-491661/5 491661 PS
09/05/20 12:59 25 ICABT 160-491661/6 491661 PS
09/05/20 13:29 25 ICABT 160-49t661/7 491661 PS
09/06/20 16:10 25 ICABT 160-491661/8 491661 PS
09/06/20 16:39 25 ICVABT 160-491661/9 491661 PS
09/06/20 20:53 25 ICVABT 160-491661/10 491661 PS
09/06/20 21:30 25 ICVABT 160-491661/11 491661 PS
02/16/21 09:24 1000 ICB 160-498974/1 498974 PS
02/25/21 01:00 200 CCB 160-499945/4 499945 ANW
02/25/21 05:30 2 CCVA 160-499945/9 499945 ANW
02/25/21 05:36 2 CCVB 160-499945/30 499945 ANW
| 02/25/21 08:21 200 LCS 160-498600/1-A 499945 498600 904.0 ANW
Detector: Blue1 Serial Number: Unknown

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/19/17 14:32 5 ICABT 160-491665/12 491665 PS
03/19/17 14:40 5 ICABT 160-491665/13 491665 PS
031917 23:09 5 ICABT 160-491665/14 491665 | PS
03/20/17 00:22 5 ICABT 160-491665/15 491665 PS
03/20/17 00:37 5 ICABT 160-491665/16 491665 PS
032017 00:59 5 ICABT 160-491665/17 491665 | PS
03/20/17 01:50 5 ICABT 160-491665/18 491665 PS
03/20/17 03:22 5 ICABT 160-491665/19 491665 PS
033117 12:09 5 ICVABT 16049166520 491665 | PS
03/31/17 12:18 5 ICVABT 160-491665/21 491665 PS
03/31/17 12:43 5 ICVABT 160-491665/22 491665 PS
09/0520 10:10 25 ICABT 1604916651 491665 | PS
09/05/20 10:38 25 ICABT 160-491665/2 491665 PS
09/05/20 11:06 25 ICABT 160-491665/3 491665 PS
09/05/20 11:54 25 ICABT 160-491665/4 491665 PS
09/05/20 12:22 25 ICABT 160-491665/5 491665 PS
09/05/20 13:00 25 ICABT 160-491665/6 491665 PS
09/05/20 13:29 25 ICABT 160-491665/7 491665 | PS
09/06/20 16:10 25 ICABT 160-491665/8 491665 PS
09/06/20 16:39 25 ICVABT 160-491665/9 491665 PS
09/06/20 17:19 25 ICVABT 160-491665/10 491665 | PS
09/06/20 21:31 25 ICVABT 160-491665/11 491665 PS
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Gas Flow Proportional Counter Run Log

Detector: Blue1 (Continued)

Serial Number: Unknown

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/16/21 09:24 1000 ICB 160-498974/2 498974 PS
02/2521 01:00 200 CCB 160-4999452 499945 ANW
02/25/21 05:30 2 CCVA 160-499945/10 499945
02/25/21 05:36 2 CCVB 160-499945/31 499945 ANW
02/2521 0624 2 CCVA160-499945/51 499945
02/25/21 06:37 2 CCVA 160-499945/52 499945 ANW
| 02/25/21 08:21 200 180-116936-1 JOF-SEW-03-20210205 499945 498600 904.0 ANW
Detector: Blue2 Serial Number: Unknown

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/19/17 14:32 5 ICABT 160-491666/12 491666 PS
03/19/17 14:40 5 ICABT 160-491666/13 491666 PS
031917 23.09 5 ICABT 160-491666/14 491666 PS
03/19/17 23:27 5 ICABT 160-491666/15 491666 PS
03/20/17 00:22 5 ICABT 160-491666/16 491666 PS
03/20/17 0037 5 ICABT 160-491666/17 491666 | PS
03/20/17 00:59 5 ICABT 160-491666/18 491666 PS
03/20/17 01:50 5 ICABT 160-491666/19 491666 PS
033117 12:09 5 ICVABT 160-491666/20 491666 | PS
03/31/17 12:18 5 ICVABT 160-491666/21 491666 PS
03/31/17 12:27 5 ICVABT 160-491666/22 491666 PS
09/0520 10:10 25 ICABT 160-491666/1 491666 | PS
09/05/20 10:38 25 ICABT 160-491666/2 491666 PS
09/05/20 11:06 25 ICABT 160-491666/3 491666 PS
09/05/20 11:54 25 ICABT 160-491666/4 491666 | PS
09/05/20 12:22 25 ICABT 160-491666/5 491666 PS
09/05/20 13:00 25 ICABT 160-491666/6 491666 PS
09/05/20 13:29 25 ICABT 160-491666/7 491666 | PS
09/06/20 16:10 25 ICABT 160-491666/8 491666 PS
09/06/20 16:39 25 ICVABT 160-491666/9 491666 PS
09/06/20 17:19 25 ICVABT 160-491666/10 491666 | PS
09/06/20 18:04 25 ICVABT 160-491666/11 491666 PS
02/16/21 09:24 1000 ICB 160-498974/3 498974 PS
02/2521 01:00 200 CCB 160-4999454 499945 ANW
02/25/21 05:30 2 CCVA 160-499945/11 499945 ANW
02/25/21 05:36 2 CCVB 160-499945/32 499945 ANW
02/25/21 08:21 200 180-116936-1 DU JOF-SEW-03-20210205 499945 498600 904.0 ANW
| DU
Detector: Blue3 Serial Number: Unknown

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/19/17 14:32 5 ICABT 160-491667/12 491667 PS
03/19/17 14:40 5 ICABT 160-491667/13 491667 PS
03/19/17 23:09 > ICABT 160-491667/14 491667 | PS
03/19/17 23:27 5 ICABT 160-491667/15 491667 PS
03/19/17 23:56 5 ICABT 160-491667/16 491667 PS
03/20/17 00:22 5 ICABT 160-491667/17 491667 PS
03/20/17 00:38 5 ICABT 160-491667/18 . 491667 ] PS
03/20/17 00:59 5 ICABT 160-491667/19 491667 PS
033117 12:18 5 ICVABT 160-491667/20 491667 | PS
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Gas Flow Proportional Counter Run Log

Detector: Blue3 (Continued)

Serial Number: Unknown

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/31/17 12:27 5 ICVABT 160-491667/21 491667 PS
03/31/17 12:43 5 ICVABT 160-491667/22 491667 PS
09/05/20 10:11 25 ICABT 160-4916671 . 491667 | PS
09/05/20 10:38 25 ICABT 160-491667/2 491667 PS
09/05/20 11:06 25 ICABT 160-491667/3 491667 PS
09/05/20 11:54 25 ICABT 160-491667/4 491667 PS
09/05/20 12:22 25 ICABT 160-491667/5 . 491667 ] PS
09/05/20 13:00 25 ICABT 160-491667/6 491667 PS
09/05/20 13:29 25 ICABT 160-491667/7 491667 PS
09/06/20 16:10 25 ICABT 160-491667/8 . 491667 ] PS
09/06/20 17:19 25 ICVABT 160-491667/9 491667 PS
09/06/20 18:04 25 ICVABT 160-491667/10 491667 PS
09/06/20 18:50 25 ICVABT 160-491667/11 491667 ] PS
02/16/21 09:24 1000 ICB 160-498974/4 498974 PS
02/25/21 01:00 200 CCB 160-499945/5 . 499045 ANW
02/25/21 05:31 2 CCVA 160-499945/12 499945 ANW
02/25/21 05:36 2 CCVB 160-499945/33 499945 ANW
02/25/21 08:22 200 180-116936-2 JOF-SEW-FB01-2021020 499945 498600 904.0 ANW

5

Detector: Blue4 Serial Number: Unknown

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/19/17 14:10 5 ICABT 160-491669/12 491669 PS
03/19/17 14:17 5 ICABT 160-491669/13 491669 PS
03/19/17 14:24 5 ICABT 160-491669/14 491669 PS
03/19/17 14:30 5 ICABT 160-491669/15 491669 PS
03/19/17 14:40 5 ICABT 160-491669/16 491669 PS
03/19/17 23:09 5 ICABT 160-491669/17 491669 | PS
03/19/17 23:28 5 ICABT 160-491669/18 491669 PS
03/19/17 23:56 5 ICABT 160-491669/19 491669 PS
03/31/17 14:.01 5 ICVABT 160-491669/20 491669 | PS
03/31/17 16:03 5 ICVABT 160-491669/21 491669 PS
03/31/17 17:29 5 ICVABT 160-491669/22 491669 PS
09/05/20 10:11 25 ICABT 160-491669/1 491669 PS
09/05/20 10:38 25 ICABT 160-4916692 . 491669 ] PS
09/05/20 11:06 25 ICABT 160-491669/3 491669 PS
09/05/20 11:54 25 ICABT 160-491669/4 491669 PS
09/05/20 12:22 25 ICABT 160-4916695 . 491669 ] PS
09/05/20 13:00 25 ICABT 160-491669/6 491669 PS
09/05/20 13:30 25 ICABT 160-491669/7 491669 PS
09/06/20 16:11 25 ICABT 160-491669/8 491669 ] PS
09/06/20 18:04 25 ICVABT 160-491669/9 491669 PS
09/06/20 18:50 25 ICVABT 160-491669/10 . 491669 | PS
09/06/20 19:26 25 ICVABT 160-491669/11 491669 PS
02/16/21 09:24 1000 ICB 160-498974/5 498974 PS
02/25/21 01:00 200 CCB 160-4999452 . 499045 ANW
02/25/21 05:31 2 CCVA 160-499945/13 499945 ANW
02/25/21 05:36 2 CCVB 160-499945/34 499945 ANW
02/25/21 08:22 200 180-116936-3 JOF-SEW-TUB01-20210z 499945 498600 904.0 ANW

05
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Gas Flow Proportional Counter Run Log

Serial Number: Unknown

Detector: Blue5

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/19/17 14:10 5 ICABT 160-491670/12 491670 PS
03/19/17 14:17 5 ICABT 160-491670/13 491670 PS
031917 14:24 5 ICABT 160-491670/14 491670 PS
03/19/17 14:30 5 ICABT 160-491670/15 491670 PS
03/19/17 14:40 5 ICABT 160-491670/16 491670 PS
031917 23:28 5 ICABT 160-491670/17 491670 PS
03/19/17 23:56 5 ICABT 160-491670/18 491670 PS
03/20/17 00:21 5 ICABT 160-491670/19 491670 PS
03/31/17 14:01 > ICVABT 160-491670/20 491670 | PS
03/31/17 15:19 5 ICVABT 160-491670/21 491670 PS
03/31/17 17:29 5 ICVABT 160-491670/22 491670 PS
09/0520 10:11 25 ICABT 16049167011 491670 ] PS
09/05/20 10:38 25 ICABT 160-491670/2 491670 PS
09/05/20 11:06 25 ICABT 160-491670/3 491670 PS
09/05/20 11:54 25 ICABT 160-491670/4 . 491670 | PS
09/05/20 12:22 25 ICABT 160-491670/5 491670 PS
09/05/20 13:00 25 ICABT 160-491670/6 491670 PS
09/05/20 13:30 25 ICABT 160-49t670/7 491670 PS
09/06/20 16:11 25 ICABT 160-491670/8 491670 PS
09/06/20 18:50 25 ICVABT 160-491670/9 491670 PS
09/06/20 19:26 25 ICVABT 160-491670/10 491670 PS
09/06/20 20:02 25 ICVABT 160-491670/11 491670 PS
02/16/21 09:24 1000 ICB 160-498974/6 498974 PS
02/25/21 01:00 200 CCB 160-499945,2 499945 ANW
02/25/21 05:31 2 CCVA 160-499945/14 499945 ANW
02/25/21 05:36 2 CCVB 160-499945/35 499945 ANW
| 02/25/21 08:22 200 MB 160-498600/6-A 499945 498600 904.0 ANW
Detector: Purple2

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/17/17 01:15 15 ICRA6 160-293740/1 293740 PS
02/17/17 01:32 15 ICRA6 160-293740/2 293740 PS
02117/17 01:55 15 ICRAG 160-2937403 203740 | PS
02/17/17 02:29 15 ICRA6 160-293740/4 293740 PS
02/17/17 02:46 15 ICRA6 160-293740/5 293740 PS
0211717 03:04 15 ICRAG 160-2037406 203740 | PS
02/17/17 03:21 15 ICRA6 160-293740/7 293740 PS
02/21/17 13:28 5 ICVRAG6 160-293740/8 293740 PS
0221117 1359 5 ICVRA6 160-29374009 203740 ] PS
02/21/17 14:32 5 ICVRAG6 160-293740/10 293740 PS
02/16/21 09:37 1000 ICB 160-498972/3 498972 PS
03/10/21 01:00 200 CCB 160-5014145 501414 ANW
03/10/21 06:16 2 CCVA 160-501414/9 501414 ANW
03/10/21 06:18 2 CCVB 160-501414/25 501414 ANW
03/10/21 10:56 100 LCS 160-498598/1-A 501414 498598 903.0 ANW
| 03/10/21 15:39 100 zz2z77z7 501414
Detector: Purple3

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/17/17 01:15 15 ICRA6 160-293741/1 293741 PS

Page 4 of 7

Page 418 of 429

Eurofins TestAmerica, St. Louis
03/11/2021



Gas Flow Proportional Counter Run Log

Detector: Purple3 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/17/17 01:32 15 ICRAG6 160-293741/2 293741 PS
02/17M7 01:56 15 ICRA6 160-203741/3 203741 PS
02/17/17 02:12 15 ICRA6 160-293741/4 293741 PS
02/17/17 02:46 15 ICRA6 160-293741/5 293741 PS
0217117 03:04 15 ICRA6 160-203741/6 203741 ] PS
02/17/17 03:21 15 ICRA6 160-293741/7 293741 PS
02/21/17 13:59 5 ICVRAG6 160-293741/8 293741 PS
022117 1432 5 CVRA6 160-293741/9 | 203741 ] PS
02/21/17 18:57 5 ICVRAG6 160-293741/10 293741 PS
02/16/21 09:37 1000 ICB 160-498972/4 498972 PS
03/10/21 01:00 200 CCB160-501414/1 501414 ANW
03/10/21 06:16 2 CCVA 160-501414/10 501414 ANW
03/10/21 06:18 2 CCVB 160-501414/26 501414 ANW
03/10/21 10:56 100 180-116936-1 ~  JOF-SEW-03-20210205 501414 498598 9030 ANW
03/10/21 15:39 100 zzzz7z 501414
Detector: Purple8
Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/16/17 22:28 15 ICRA6 160-293683/1 293683 JLW
02/16/17 23:07 15 ICRA6 160-293683/2 293683 JLW
0211617 2325 15 2zzzz 293683
02/16/17 23:25 15 ICRA6 160-293683/12 293683 JLW
02/16/17 23:46 15 ICRA6 160-293683/4 293683 JLW
021717 00:12 15 ICRA6 160-2936835 293683 4w
02/17/17 00:31 15 ICRA6 160-293683/6 293683 JLW
02/17/17 00:47 15 ICRA6 160-293683/7 293683 JLW
021717 01:47 5 ICVRA6 1602036838 203683  Jw
02/17/17 02:29 5 ICVRAG6 160-293683/9 293683 JLW
02/17/17 02:35 5 ICVRAG6 160-293683/10 293683 JLW
02/2017 09:40 15 2zzzzz 293683
02/16/21 09:37 1000 ICB 160-498972/9 498972 PS
03/10/21 01:00 200 CCB 160-501414/3 501414 ANW
03/10/21 06:16 2 CCVB 160-501414/11 501414 ANW
03/10/21 06:19 2 CCVA 160-501414/27 501414 ANW
03/10/21 10:56 100 180-116936-1 DU JOF-SEW-03-20210205 501414 498598 903.0 ANW
DU
| 03/10/21 15:39 100 zzz7z7z 501414
Detector: Purple9
Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/16/17 22:28 15 ICRA6 160-293684/1 293684 JLW
02/16/17 22:50 15 ICRA6 160-293684/2 293684 JLW
02/16/17 23:46 15 ICRA6 160-203684/3 203684  Jw
02/17/17 00:12 15 ICRA6 160-293684/4 293684 JLW
02/17/17 00:31 15 277727 293684
0211717 00:31 15 ICRAG 160-293684/114 293684  Jw
02/17/17 00:47 15 ICRA6 160-293684/6 293684 JLW
02/17/17 01:17 5 727777 293684
021717 01:30 5zzzzz 293684
02/17/17 02:35 5 27772 293684
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Gas Flow Proportional Counter Run Log

Detector: Purple9 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/20/17 09:40 15 ICRA6 160-293684/10 293684 JLW
022017 1455 5 ICVRAG 160-293684/11 293684 4w
02/20/17 15:05 5 ICVRAG6 160-293684/12 293684 JLW
02/20/17 15:20 5 ICVRAG6 160-293684/13 293684 JLW
02/16/21 09:37 1000 ICB 160-498972/10 498972 PS
03/10/21 01:00 200 CCB 160-501414/5 501414 ANW
03/10/21 06:16 2 CCVB 160-501414/12 501414 ANW
0310121 06:19 2 CCVA160-501414/28 501414 ANW
03/10/21 10:56 100 180-116936-2 JOF-SEW-FB01-2021020 501414 498598 903.0 ANW

5

| 03/10/21 15:40 100 zzz77z 501414
Detector: Purple10

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/16/17 22:28 15 ICRA6 160-293685/1 293685 JLW
02/16/17 22:50 15 ICRA6 160-293685/2 293685 JLW
02/16/17 23:06 15 ICRA6160-2036853 293685 Jw
02/16/17 23:25 15 72772727 293685
02/16/17 23:25 16 7772727 293685
02116/17 23:46 15 ICRAG 160-2936855 293685  Jw
02/17/17 00:12 15 ICRA6 160-293685/6 293685 JLW
02/17/17 00:31 16 727272727 293685
0211717 00:31 15 ICRAG 160-29368513 293685 4w
02/17/17 00:48 15 ICRA6 160-293685/8 293685 JLW
02/17/17 01:17 5 ICVRAG6 160-293685/9 293685 JLW
021717 0130 5 ICVRA6 160-293685/10 | 293685 4w
02/17/17 01:36 5 ICVRA6 160-293685/11 293685 JLW
02/16/21 09:37 1000 ICB 160-498972/11 498972 PS
03/10/21 01:00 200 CCB 160-5014143 501414 ANW
03/10/21 06:16 2 CCVB 160-501414/13 501414 ANW
03/10/21 06:19 2 CCVA 160-501414/29 501414 ANW
03/10/21 10:57 100 180-116936-3 JOF-SEW-TUB01-20210z 501414 498598 903.0 ANW

05

| 03/10/21 15140 100 zzzzz 501414
Detector: Purple11

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
02/16/17 22:28 15 ICRA6 160-293719/1 293719 PS
02/16/17 22:50 15 ICRA6 160-293719/2 293719 PS
0211617 23:07 15 ICRA6 160-293719/3 203719 ] PS
02/16/17 23:25 15 ICRA6 160-293719/4 293719 PS
02/17/17 00:12 15 ICRA6 160-293719/5 293719 PS
0211717 0031 15 ICRA6 160-29371966 203719 ] PS
02/17/17 00:48 15 ICRA6 160-293719/7 293719 PS
02/17/17 01:31 5 ICVRAG6 160-293719/8 293719 PS
0217/17 0136 5 ICVRA6 160-293719/9 203719 PS
02/17/17 01:56 5 ICVRA6 160-293719/10 293719 PS
02/16/21 09:37 1000 ICB 160-498972/12 498972 PS
03/10/21 01:00 200 CCB 160-5014142 501414 ANW
03/10/21 06:16 2 CCVB 160-501414/14 501414 ANW
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Gas Flow Proportional Counter Run Log

Detector: Purple11 (Continued)

Count Analysis Prep Analyst
Analysis Date Minutes Lab Sample ID Client Sample ID Batch Batch Method Initials
03/10/21 06:19 2 CCVA 160-501414/30 501414 ANW
03/10/21 10:57 100 MB 160-498598/6-A 501414 498598 903.0 ANW
| 03/10/21 15:40 100 zzz77z 501414
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Subcontract Data
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Shipping and
Receliving
Documents
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Login Sample Receipt Checklist

Client: Environmental Standards Inc. Job Number: 180-116936-1

Login Number: 116936 List Source: Eurofins TestAmerica, Pittsburgh
List Number: 1
Creator: Kovitch, Christina M

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
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
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Login Sample Receipt Checklist

Client: Environmental Standards Inc. Job Number: 180-116936-1
Login Number: 116936 List Source: Eurofins TestAmerica, St. Louis
List Number: 2 List Creation: 02/10/21 11:21 AM
Creator: Worthington, Sierra M

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
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