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This data validation report was revised to include the re-reported radium-226 and radium-228
results based on analysis of the dried and ground sediment material by Eurofins TestAmerica, of
St. Louis, Missouri. The laboratory re-reported Job Number 180-85168-1 as 180-85168-2.

This quality assurance (QA) review is based upon an examination of the data generated from the
analyses of the 14 sediment samples and four aqueous blanks collected on December 18 and 19,
2018, at the Tennessee Valley Authority (TVA) John Sevier Fossil Plant facility. These samples
were collectively analyzed by Eurofins TestAmerica of St. Louis, Missouri, for radium-226 and for
radium-228 by US EPA Method 901.1.

This review was performed in accordance with the Environmental Investigation Plan for the
Tennessee Valley Authority John Sevier Fossil Plant Environmental Investigation (JSF EIP,
Revision 3, October 2018). This review was performed with guidance from the National
Functional Guidelines for Inorganic Data Review (US EPA, October 2004); the US EPA

Region IV Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual (November 2001); and the US EPA Region IV Data Validation Standard Operating
Procedures. These validation guidance documents specifically address analyses performed in
accordance with the Contract Laboratory Program (CLP) analytical methods and are not
completely applicable to the type of analyses and analytical protocols performed for the US EPA
Methods utilized by the laboratory for these samples. Environmental Standards, Inc.
(Environmental Standards) used professional judgment to determine the usability of the
analytical results and compliance relative to the US EPA Methods utilized by the laboratory.

Summary

The analytical results and associated laboratory quality control (QC) samples were reviewed to
determine the integrity of the reported analytical results and to ensure that the data met the
established data quality objectives. This QA review includes all samples in Eurofins
TestAmerica Job Number 180-85168-2.
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The samples that have undergone Stage 4 data validation are listed below:

Laboratory Date

Sample Job Sample  Parameter(s)
Sample Identification Identification Number Matrix  Collected Examined

JSF-SED-PB03-FB01-20181218 180-85168-1 180-85168-2 Ag 12/18/18 Ra-226, Ra-228,
(Field Blank) Ra-226/228

JSF-SED-PB03-EB01-20181218 180-85168-2  180-85168-2 Aq 12/18/18 Ra-226, Ra-228,
(Equipment Blank) Ra-226/228

JSF-SED-PB03-CORLB-0.0/0.5-20181218 180-85168-3 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB03-CORCC-0.0/0.5-20181218 180-85168-5 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB03-CORRB-0.0/0.5-20181218 180-85168-7 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB02-CORCC-0.0/0.5-20181218 180-85168-9  180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB01-CORCC-0.0/0.5-20181218 180-85168-11 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB04-CORLB-0.0/0.5-20181218 180-85168-12 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB04-CORCC-0.0/0.5-20181218 180-85168-14 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB04-CORRB-0.0/0.5-20181218 180-85168-16 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB03-DUP01-20181218 180-85168-18 180-85168-2 Sed 12/18/18 Ra-226, Ra-228,
(Field Duplicate of Ra-226/228

JSF-SED-PB03-CORRB-0.0/0.5-20181218)

JSF-SED-PB05-FB02-20181219 180-85168-19 180-85168-2 Aq 12/19/18 Ra-226, Ra-228,
(Field Blank) Ra-226/228

JSF-SED-PB05-EB02-20181219 180-85168-20 180-85168-2 Ag 12/19/18 Ra-226, Ra-228,
(Equipment Blank) Ra-226/228

JSF-SED-PB05-CORCC-0.0/0.5-20181219 180-85168-21 180-85168-2 Sed 12/19/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB09-CORCC-0.0/0.5-20181219 180-85168-23 180-85168-2 Sed 12/19/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB06-CORCC-0.0/0.5-20181219 180-85168-24 180-85168-2 Sed 12/19/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB07-CORCC-0.0/0.5-20181219 180-85168-25 180-85168-2 Sed 12/19/18 Ra-226, Ra-228,
Ra-226/228

JSF-SED-PB08-CORCC-0.0/0.5-20181219 180-85168-26 180-85168-2 Sed 12/19/18 Ra-226, Ra-228,

Ra-226/228




Parameters Examined

Ra-226 - Radium-226 by US EPA Method 901.1.

Ra-228 - Radium-228 by US EPA Method 901.1.

Ra-226/228 - Radium-226/228 Calculation by US EPA Method 901.1.
Sed - Sediment.

Aq - Aqueous.



Items Reviewed

Holding Times Calibrations
Sample Preservation Blank Results
Chain-of-Custody (COC) Records and Sample Preparation
Case Narratives
Laboratory Control Sample (LCS) Results Laboratory and Field Duplicate Results
Chemical Yield Quantitation of Positive Results

Comments and Exceptions

- During a data inquiry associated with a TVA sediment SDG, it was discovered that soll
and sediment radium samples were prepared and analyzed on a wet-weight basis. Per
the associated QAPP, all radium soil and sediment data must be reported on a
dry-weight basis. After several discussions, a decision was made that all radium
analyses for soil and sediment samples must be performed using dried, ground material
moving forward. In addition, TestAmerica was requested to re-analyze and re-report
radium results for all sediment samples using dried and ground material (see Project
Correspondence [Section 5]).

- During data review associated with a TVA SDG, it was discovered that the combined
radium-226+228 uncertainty for samples was not calculated correctly when either the
individual radium-226 or radium-228 activity results were negative. In these instances,
the uncertainty for the analyte with the negative activity was set to zero when the
combined radium-226+228 uncertainty was calculated. Environmental Standards
provided TestAmerica a spreadsheet with all impacted samples, and the corresponding
corrected uncertainty. The corrected uncertainty values were validated by TestAmerica
and a spreadsheet of validated corrected radium-226+228 uncertainty values was
provided by Environmental Standards. The spreadsheet provided to Environmental
Standards was used to update all impacted uncertainties in the database. Additionally,
TestAmerica has confirmed they corrected the calculation for all future TVA SDGs (see
Project Correspondence [Section 5]).

- Radium-226+228 was reported as the summation of the calculated activities for
radium-226 and radium-228. The reported results for radium-226+228 for the samples
included in this report may have been adjusted and/or qualified in accordance with the
TVA reporting protocols and assigned an “S” reason code.
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Qualifier Summary

Page 2

Reason(s)
Validation for
Analyte(s) Job Number Sample(s) Qualifier(s) | Qualification
Ra-226/Ra-228 | 180-85168-2 All sediment samples except J 77
and Ra-226 JSF-SED-PB03-CORCC-0.0/0.5-20181218,

JSF-SED-PB09-CORCC-0.0/0.5-20181219,
and JSF-SED-PB08-CORCC-0.0/0.5-20181219

Any radium-226+228 result reported from the summation of one isotope activity less

than the MDA (non-negative value) and one isotope activity greater than the MDA
should be considered estimated and have been flagged “J” on the data tables.

Review performed by:
Review reviewed by:
Review approved by:
Review approved by:

Date review completed:

Danielle Coles, Quality Assurance Chemist
Ammie L. Martin, Senior Quality Assurance Chemist

Andrew L. Piasecki, Senior Quality Assurance Chemist
Rock J. Vitale, CEAC, Technical Director of Chemistry/Principal

8/12/19
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SECTION 2

ANALYTICAL RESULTS
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INORGANIC DATA QUALIFIERS

This result should be considered “not-detected” because it was detected in a rinsate
blank or laboratory blank at a similar level.

Unreliable reporting limit; analyte may or may not be present in sample.
Unreliable positive result; analyte may or may not be present in sample.
Quantitation is approximate due to limitations identified during data validation.

This analyte was not detected, but the reporting limit may or may not be higher due to a
bias identified during data validation.



REASON CODES AND EXPLANATIONS

Reason Code

Explanation

BE Equipment blank contamination. The result should be considered “not-detected.”
BF Field blank contamination. The result should be considered “not-detected.”

BL Laboratory blank contamination. The result should be considered “not-detected.”
BN Negative laboratory blank contamination.

C Initial and/or Continuing Calibration issue, indeterminate bias.
C+ Initial and/or Continuing Calibration issue. The result may be biased high.

C- Initial and/or Continuing Calibration issue. The result may be biased low.
FD Field duplicate imprecision.
FG Total versus Dissolved Imprecision.

H Holding time exceeded.

I Internal standard recovery outside of acceptance limits.

L LCS and LCSD recoveries outside of acceptance limits, indeterminate bias.

L+ LCS and/or LCSD recoveries outside of acceptance limits. The result may be biased high.
L- LCS and/or LCSD recoveries outside of acceptance limits. The result may be biased low.
LD Laboratory duplicate imprecision.

LP LCS/LCSD imprecision.

M MS and MSD recoveries outside of acceptance limits, indeterminate bias.
M+ MS and/or MSD recoveries outside of acceptance limits. The result may be biased high.
M- MS and/or MSD recoveries outside of acceptance limits. The result may be biased low.
MP MS/MSD imprecision.

P Post-digestion spike recoveries outside of acceptance limits, indeterminate bias.

P+ Post-digestion spike recovery outside of acceptance limits. The result may be biased high.
P- Post-digestion spike recovery outside of acceptance limits. The result may be biased low.
Q Chemical Preservation issue.

R RL standards outside of acceptance limits, indeterminate bias.
R+ RL standard(s) outside of acceptance limits. The result may be biased high.

R- RL standard(s) outside of acceptance limits. The result may be biased low.

S Radium-226+228 flagged due to reporting protocol for combined results.
SD Serial Dilution imprecision.

T Temperature preservation issue.

X Percent solids < 50%.
Y+ Chemical Yield outside of acceptance limits. The result may be biased high.

Y- Chemical yield outside of acceptance limits. The result may be biased low.

z ICP or ICP/MS Interference.

2z

Other.




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-1

Sys Sample Code

JSF-SED-PB03-FB01-20181218

Sample Name

JSF-SED-PB03-FB01-20181218

Sample Date

12/18/2018 9:10:00 AM

Location JSF-PB03
Sample Type FB
Parent Sample
Analytic Method |Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/L 0.000 U S 24.9 N Yes 1 NA
Radium 228 15262-20-1 PCI/L -0.781 U 20.5 26.0 26.0 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L -11.0 U 14.2 37.6 37.6 50.0 N Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
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TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-11

Sys Sample Code

JSF-SED-PB01-CORCC-0.0/0.5-20181218

Sample Name

JSF-SED-PB01-CORCC-0.0/0.5-20181218

Sample Date

12/18/2018 12:35:00 PM

Location

JSF-PBO1

Sample Type

N

Parent Sample

Analytic Method | Chemical Name

CAS Rn

Fraction

Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 3.17 J Y4 0.611 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.80 0.468 0.704 0.704 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.37 J Y4 0.393 0.314 0.314 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 2 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-12

Sys Sample Code

JSF-SED-PB04-CORLB-0.0/0.5-20181218

Sample Name

JSF-SED-PB04-CORLB-0.0/0.5-20181218

Sample Date

12/18/2018 3:40:00 PM

Location

JSF-PB04

Sample Type

N

Parent Sample

Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 1.22 J S,Z2Z 0.555 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 0.587 u 0.339 112 112 1.12 N Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.635 J Y4 0.439 0.458 0.458 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 3 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-14

Sys Sample Code

JSF-SED-PB04-CORCC-0.0/0.5-20181218

Sample Name

JSF-SED-PB04-CORCC-0.0/0.5-20181218

Sample Date

12/18/2018 3:54:00 PM

Location

JSF-PB04

Sample Type

N

Parent Sample

Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 3.64 J Y4 0.777 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 251 0.628 0.554 0.554 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.13 J Y4 0.458 0.532 0.532 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 4 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-16

Sys Sample Code

JSF-SED-PB04-CORRB-0.0/0.5-20181218

Sample Name

JSF-SED-PB04-CORRB-0.0/0.5-20181218

Sample Date

12/18/2018 4:15:00 PM

Location JSF-PB04
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 291 J Y4 0.751 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.61 0.666 0.573 0.573 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.30 J Y4 0.348 0.267 0.267 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 5 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-18

Sys Sample Code

JSF-SED-PB03-DUP01-20181218

Sample Name

JSF-SED-PB03-DUP01-20181218

Sample Date

12/18/2018 12:00:00 AM

Location JSF-PB03
Sample Type FD
Parent Sample JSF-SED-PB03-CORRB-0.0/0.5-20181218
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.59 J Y4 0.550 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.45 0.475 0.660 0.660 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.14 J Y4 0.277 0.192 0.192 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 6 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-19

Sys Sample Code

JSF-SED-PB05-FB02-20181219

Sample Name

JSF-SED-PB05-FB02-20181219

Sample Date

12/19/2018 8:35:00 AM

Location JSF-PB05
Sample Type FB
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/L 11.4 U S 23.1 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 114 19.1 244 244 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L -14.7 U 13.0 34.0 34.0 50.0 N Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 7 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-2

Sys Sample Code

JSF-SED-PB03-EB01-20181218

Sample Name

JSF-SED-PB03-EB01-20181218

Sample Date

12/18/2018 9:15:00 AM

Location JSF-PB03
Sample Type EB
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/L 12.7 U S 243 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 12.7 18.1 229 22.9 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L -20.3 U 16.2 46.1 46.1 50.0 N Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 8 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-20

Sys Sample Code

JSF-SED-PB05-EB02-20181219

Sample Name

JSF-SED-PB05-EB02-20181219

Sample Date

12/19/2018 8:45:00 AM

Location JSF-PB02
Sample Type EB
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/L 18.9 U 19.8 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 10.4 18.9 229 22.9 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L 8.54 U 5.79 36.2 36.2 50.0 N Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 9 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-21

Sys Sample Code

JSF-SED-PB05-CORCC-0.0/0.5-20181219

Sample Name

JSF-SED-PB05-CORCC-0.0/0.5-20181219

Sample Date

12/19/2018 9:20:00 AM

Location JSF-PB05
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.72 J Y4 0.549 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.60 0.466 0.345 0.345 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.12 J Y4 0.290 0.238 0.238 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
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TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-23

Sys Sample Code

JSF-SED-PB09-CORCC-0.0/0.5-20181219

Sample Name

JSF-SED-PB09-CORCC-0.0/0.5-20181219

Sample Date

12/19/2018 10:40:00 AM

Location

JSF-PB09

Sample Type

N

Parent Sample

Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.21 0.347 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.24 0.266 0.117 0.117 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.974 0.223 0.154 0.154 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
Page: 11 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-24

Sys Sample Code

JSF-SED-PB06-CORCC-0.0/0.5-20181219

Sample Name

JSF-SED-PB06-CORCC-0.0/0.5-20181219

Sample Date

12/19/2018 11:55:00 AM

Location JSF-PB06
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.40 J Y4 0.511 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.16 0.399 0.423 0.423 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.24 J Y4 0.320 0.224 0.224 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
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TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-25

Sys Sample Code

JSF-SED-PB07-CORCC-0.0/0.5-20181219

Sample Name

JSF-SED-PB07-CORCC-0.0/0.5-20181219

Sample Date

12/19/2018 12:30:00 PM

Location JSF-PB0O7
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 3.60 J Y4 0.718 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 2.24 0.586 0.305 0.305 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.36 J Y4 0.415 0.462 0.462 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM

Page: 13 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-26

Sys Sample Code

JSF-SED-PB08-CORCC-0.0/0.5-20181219

Sample Name

JSF-SED-PB08-CORCC-0.0/0.5-20181219

Sample Date

12/19/2018 12:55:00 PM

Location JSF-PB08
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.31 0.549 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.37 0.493 0.413 0.413 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.935 0.241 0.172 0.172 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
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TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-3

Sys Sample Code

JSF-SED-PB03-CORLB-0.0/0.5-20181218

Sample Name

JSF-SED-PB03-CORLB-0.0/0.5-20181218

Sample Date

12/18/2018 10:50:00 AM

Location JSF-PB03
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.59 J Y4 0.565 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.51 0.460 0.229 0.229 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.08 J Y4 0.328 0.300 0.300 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM
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TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-5

Sys Sample Code

JSF-SED-PB03-CORCC-0.0/0.5-20181218

Sample Name

JSF-SED-PB03-CORCC-0.0/0.5-20181218

Sample Date

12/18/2018 11:05:00 AM

Location JSF-PB03
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.47 0.467 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.48 0.375 0.168 0.168 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 0.990 0.278 0.214 0.214 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM

Page: 16 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-7

Sys Sample Code

JSF-SED-PB03-CORRB-0.0/0.5-20181218

Sample Name

JSF-SED-PB03-CORRB-0.0/0.5-20181218

Sample Date

12/18/2018 11:25:00 AM

Location

JSF-PB03

Sample Type

N

Parent Sample

Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 3.05 J Y4 0.569 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 191 0.432 0.554 0.554 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.14 J Y4 0.370 0.357 0.357 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM

Page: 17 of 18




TVA CCR Program
Facility: John Sevier Fossil Plant
SDG: 180851682

Lab Sample ID

180-85168-9

Sys Sample Code

JSF-SED-PB02-CORCC-0.0/0.5-20181218

Sample Name

JSF-SED-PB02-CORCC-0.0/0.5-20181218

Sample Date

12/18/2018 11:40:00 AM

Location JSF-PB02
Sample Type N
Parent Sample
Analytic Method | Chemical Name CAS Rn Fraction |Result Unit Final Result | Final Qual Reason code Uncertainty Final Final | Final Final Final DF Basis
MDL RL QL Detect Report
EPA 901.1 Radium 226 + radium 228 RA226/228 PCI/IG 2.94 J Y4 0.612 Y Yes 1 NA
Radium 228 15262-20-1 PCIIG 1.89 0.492 0.633 0.633 | 1.00 Y Yes 1 NA
Radium-226 13982-63-3 PCI/G 1.05 J Y4 0.364 0.396 0.396 1.00 Y Yes 1 NA

Report Generated: 8/2/2019 7:52:12 AM

Page: 18 of 18
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SUPPORTING DOCUMENTATION FOR QUALIFIERS







Client: Environmental Standards Inc.
Project/Site: JSF_SED_20181218_1B

Client Sample Results

Client Sample ID: JSF-SED-PB03-FB01-20181218

Date Coliected: 12/18/18 09:10
Date Received: 12/21/18 10:30

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte Result Qualifier
Radium-226 -11.0 U
Radium-228 -0.781 U
Radium 226 and 0.000 U, §
Radium 228

all ND, no q‘”"

Count Total

Uncert. Uncert.

(20+/-) (20+/-) RL MDC Unit
14.1 14.2 50.0 37.6 pCilL
20.5 20.5 50.0 26.0 pCi/L

0.00000 pCi/L

Page 13 of 43

TestAmerica Job ID: 180-85168-1

Lab Sample ID: 180-85168-1
Matrix: Water

Prepared Analyzed Dil Fac
12/29/18 03:28 01/21/19 15:05 1
12/29/18 03:28 01/21/19 15:05 1
12/29/18 03:28 01/21/19 15:05 1

TestAmerica Pittsburgh

1/28/2019




Client: Environmental Standards Inc.
Project/Site: JSF_SED_20181218_1B

Client Sample Results

Client Sample ID: JSF-SED-PB03-EB01-20181218

Date Coliected: 12/18/18 09:15
Date Received: 12/21/18 10:30

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte Result Qualifier
Radium-226 -203 U
Radium-228 127 U
Radium 226 and 127 U, $
Radium 228

Count Total

Uncert. Uncert.

(20+/-) (20+l-) RL MDC Unit
16.1 16.2 50.0 46.1 pCi/l
18.1 18.1 50.0 22.9 pCilL
18.1 pCi/ll

Ot NP, e qm'

Page 14 of 43

TestAmerica Job ID: 180-85168-1

Lab Sample ID: 180-85168-2
Matrix: Water

Prepared Analyzed Dil Fac
12/29/18 03:28 01/21/19 16:51 1
12/29/18 03:28 01/21/19 16:51 1
12/25/18 03:28 01/21/19 16:51 1

TestAmerica Pittsburgh

1/28/2019




Client Sample Results

Client: Environmental Standards Inc.
Project/Site: JSF_SED_20181218_1B

Client Sample ID: JSF-SED-PB05-FB02-20181219

Date Collected: 12/19/18 08:35
Date Received: 12/21/18 10:30

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+1-) (2g+/-)
Radium-226 147 U 12.9 13.0
Radium-228 114 U 19.1 19.1
Radium 226 and 1.4 U € 19.1

Radium 228

all NP .ne ‘1"‘“\

RL
50.0
50.0

Page 24 of 43

MDC Unit
34.0 pCilk
24.4 pCilk

pCi/lt

TestAmerica Job ID: 180-85168-1

Lab Sample ID: 180-85168-19
Matrix: Water

Prepared Analyzed Dil Fac
12/29/18 03:28 01/21/19 16:52 1
12/29/18 03:28 01/21/18 16:52 1
12/29/18 03:28 01/21/19 16:52 1

TestAmerica Pittsburgh

1/28/2019







SECTION 4

CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD












Case Narrative
Client: Environmental Standards Inc. TestAmerica Job ID: 180-85168-1
Project/Site: JSF_SED_20181218_1B

Job ID: 180-85168-1
Laboratory: TestAmerica Pittsburgh

Narrative
Job Narrative
180-85168-1

Comments
No additional comments.

Receipt
The samples were received on 12/21/2018 10:30 AM; the samples arriveu n youu vunuon, properly preserved and, where required, on
ice. The temperatures of the 3 coolers at receipt time were 1.4° C, 1.9° C and 2.3° C. /

RAD
Method(s) Fill_Geo-21: Gamma Prep Batch 160-407870:
Insufficient samples were provided for the following samples to fit the method specified geometry (i.e. tuna can):

JSF-SED-PB01-CORCC-0.0/0.5-20181218 (180-85168-11), JSF-SED-PB04-CORLB-0.0/0.5-20181218 (180-85168-
JSF-SED-PB04-CORCC-0.0/0.5-20181218 (180-85168-14), JSF-SED-PB03-DUP01-20181218 (180-85168-18) and

JSF-SED-PB05-CORCC-0.0/0.5-20181218 (180-85168-21). ho headspace, no qual
ec 2ght

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

TestAmerica Pittsburgh
Page 3 of 43 1/28/2079




Sample Summary

Client: Environmental Standards Inc. TestAmerica Job ID: 180-85168-1
Project/Site: JSF_SED_20181218_1B

Lab Sample ID fix Collected Received

180-85168-1 or 12/18/18 09:10 =12/21/18 10:30
180-85168-2 or 12/18/18 09:15+ 12/21/18 10:30
180-85168-3 ment 12/18/18 10:50-12/21/18 10:30
180-85168-5 ment 12/18/18 11:05=12/21/18 10:30
180-85168-7 ment 12/18/18 11:25~12/21/18 10:30
180-85168-9 ment 12/18/18 11:40-12/21/18 10:30
180-85168-11 ment 12/18/18 12:35-12/21/18 10:30
180-85168-12 ment 12/18/18 15:40~-12/21/18 10:30
180-85168-14 ment 12/18/18 15:547712/21/18 10:30
180-85168-16 ment 12/18/18 16:15—12/21/18 10:30
180-85168-18 ment 12/18/18 00:00/12/21/18 10:30
180-85168-19 Hy 12/19/18 08:35-12/21/18 10:30
180-85168-20 He 12/19/18 08:45-12/21/18 10:30
180-85168-21 ment 12/19/18 09:20- 12/21/18 10:30
180-85168-23 ment 12/19/18 10:40~ 12/21/18 10:30
180-85168-24 ment 12/19/18 11:55=°12/21/18 10:30
180-85168-25 nent 12/19/18 12:30~°12/21/18 10:30
180-85168-26 mnent 12/19/18 12:5512/21/18 10:30

TestAmerica Pittsburgh

Page 7 of 43 1/28/2019




Shipping and
Receiving
Documents
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Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 85168
List Number: 1
Creator: Say, Thomas C

Job Number: 180-85168-2

List Source: Eurofins TestAmerica, Pittsburgh

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A
Eurofins TestAmerica, Pittsburgh Page 712 of 715




Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 85168
List Number: 2
Creator: Hellm, Michael

Job Number: 180-85168-2

List Source: Eurofins TestAmerica, St. Louis
List Creation: 12/27/18 11:13 AM

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. N/A
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 21
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? N/A
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. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<B6mm (1/4").

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A
Eurofins TestAmerica, Pittsburgh Page 713 of 715




Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 85168
List Number: 3
Creator: Hellm, Michael

Job Number: 180-85168-2

List Source: Eurofins TestAmerica, St. Louis
List Creation: 12/27/18 11:37 AM

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. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True 19.0
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? N/A
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 N/A
<6mm (1/4").

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A
Eurofins TestAmerica, Pittsburgh Page 714 of 715



Login Sample Receipt Checklist

Client: Environmental Standards Inc.

Login Number: 85168
List Number: 4
Creator: Hellm, Michael

Job Number: 180-85168-2

List Source: Eurofins TestAmerica, St. Louis
List Creation: 04/10/19 05:38 PM

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. N/A
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 0.1
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? N/A
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 N/A
<Bmm (1/4").

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A
Eurofins TestAmerica, Pittsburgh Page 715 of 715




SECTION §

PROJECT CORRESPONDENCE




Danielle Coles

From: Gail Lage <gail.lage@testamericainc.com>

Sent: Wednesday, May 29, 2019 6:20 PM

To: Amanda Cover; Jennifer Gable; TVA_Deliverables

Subject: PLEASE READ: Eurofins TestAmerica interim files from 180-85168-2 JSF_SED 20181218 _
1B

Attachments: ATTO0001,jpg.html; ATTO0002 jpg.html; 180-85168-2ExcelPivot [Interim EDD 1

(UDS)].xIs.html

Here are prelim results for the sediment re-runs with dry grind and here is the note about different geometry. Do you
want this final report sent?

Method(s) Fill_Geo-21: Insufficient samples were provided for the following samples to fill a geometry (e.g. tuna can)
calibrated for Ra-226 analysis by gamma spectroscopy: JSF-SED-PB03-CORLB-0.0/0.5-20181218 (180-85168-3), JSF-SED-
PB03-CORRB-0.0/0.5-20181218 (180-85168-7), JSF-SED-PB02-CORCC-0.0/0.5-20181218 (180-85168-9), JSF-SED-PBO1-
CORCC-0.0/0.5-20181218 (180-85168-11), JSF-SED-PB04-CORLB-0.0/0.5-20181218 (180-85168-12), JSF-SED-PB04-
CORCC-0.0/0.5-20181218 (180-85168-14), JSF-SED-PB04-CORRB-0.0/0.5-20181218 (180-85168-16), JSF-SED-PB03-
DUP01-20181218 (180-85168-18), JSF-SED-PB0O5-CORCC-0.0/0.5-20181219 (180-85168-21), JSF-SED-PB06-CORCC-
0.0/0.5-20181219 (180-85168-24), JSF-SED-PBO7-CORCC-0.0/0.5-20181219 (180-85168-25) and (180-85168-C-25-A DU).
The use of a different geometry could potentially bias the resuits low due to the loss of radon into the headspace of the
container.

Attached please find the interim files for job 180-85168-2; JSF_SED_20181218 1B
Please feel free to contact me or your PM Jennifer Rumble if you have any questions.
Thank you.

Gail Lage

Project Manager

TestAmerica Laboratories, Inc
Phone: 615-301-5741

E-mail: gail.lage@testamericainc.com
www.eurofinsus.com | www.testamericainc.com

ERIEE

Reference: [180-260416])
Attachments: 1

Please let us know if we met your expectations by rating the service you received from
Eurofins TestAmerica on this project by visiting our website at: Project Feedback
1
















Amanda Cover

From: Lage, Gail <Gail.Lage@testamericainc.com>

Sent: Tuesday, July 30, 2019 1:09 PM

To: Jennifer Gable; Andrew Piasecki; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale; Vicinie,
Rusty; Carnes, Jodie

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Attachments: CAR 901.1 Ra-226 + Ra-228 Uncertainty.pdf; 901.1_uncertainties_072619.pdf

Jen — | apologize for the delay. Attached is the letter and updated table. Please let me know if you need anything else.
Thanks

Gail Lage
Senior Project Manager

Eurofins TestAmerica

2960 Foster Creighton Drive
Nashville, TN 37204

USA

Phone: 615-301-5741

From: Jennifer Gable [mailto:jgable@envstd.com]

Sent: Friday, July 26, 2019 11:34 AM

To: Andrew Piasecki; Lage, Gail; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale; Vicinie, Rusty; Carnes, Jodie
S ject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Importance: High

Can we please get an update on this issue? We are holding data finalization pending resolution.

Thanks
Jen

Jennifer N. Gable

Associate Principal Chemist
Environmental Standards, Inc.
(610) 935.5577 x 414

From: Andrew Piasecki <apiasecki@envstd.com>
Sent: Monday, July 22, 2019 5:02 PM
To: Lage, Gail <Gail.Lage @testamericainc.com>; Jennifer Gable <jgable@envstd.com>; CSO — TVA Projects
<TVAProjects@testamericainc.com>
Cc: TVA_Deliverables <tva_deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

1







<TVAProjects@testamericainc.com>

Cc: TVA Deliverables <tva_deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Jen — understood.
Thanks

Gail Lage
Senior Project Manager

Eurofins TestAmerica

2960 Foster Creighton Drive
Nashville, TN 37204

USA

Phone: 615-301-5741

From: Jennifer Gable [mailto:jgable@envstd.com]

Sent: Wednesday, July 10, 2019 5:25 PM

To: Andrew Piasecki; Lage, Gail; CSO — TVA Projects

Cc: TVA_Deliverables; Amanda Cover; Danielle Coles; Ammie Martin; Rock J. Vitale
Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Hi Gail,

To proceed with our proposed plan below, we need Eurofins TestAmerica to provide confirmation, on your letterhead, of

the corrected uncertainties for the samples impacted by this issue. You're welcome to use our calculation spreadsheet or
perform your own calculations, but we won't be able to perform any updates until this information is provided formally by

Eurofins TestAmerica.

Please let me know if you have any questions.

Thanks
Jen

Jennifer N. Gable

Associate Principal Chemist
Environmental Standards, Inc.
(610) 935.5577 x 414

From: Andrew Piasecki

Sent: Friday, July 5, 2019 1:31 PM

To: Lage, Gail <Gail.Lage@testamericainc.com>; CSO — TVA Projects <TVAProjects@testamericainc.com>

Cc: TVA_Deliverables <tva deliverables@envstd.com>; Jennifer Gable <jgable@envstd.com>; Amanda Cover
<ACover@envstd.com>; Danielle Coles <dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale
<rvitale@envstd.com>

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Hi Gail,




The uncertainties associated the negative results should be used to calculate the total uncertainty for combined radium
226+228 similar to the way it is being reported for methods 903.0 and 904.0. The reported uncertainty for combined
radium-226+228 should be calculated as the combined uncertainty of the individual isotope results, calculated as the
square root of the sum of the squared individual uncertainties (see the equation below).

Our plan is to write a memo and manually update the database with the correct uncertainties for combined radium
226+228. I've attached a spreadsheet comparing the currently reported uncertainties to the uncertainties calculated
using the equation listed below. Please review the calculated uncertainties (column AG of the attachment), and confirm
that they are correct. Upon your confirmation, we will manually update the database. Also, please ensure that the
uncertainties for combined rad 226+228 are calculated and reported correctly for all data going forward.

Total uncertainty for combined Rad 226 and 228 = \/ (rad 226 uncertainty)? + (rad 228 uncertainty)?

Thank you,

Andrew L. Piasecki

Quality Assurance Chemist

Environmental Standards, Inc.

1140 Valley Forge Road « PO Box 810 + Valley Forge, PA 19482
610.935.5577 ext. 433 « www.envstd.com ¢ apiasecki@envstd.com

Emergency Response Quality Assurance Hotline: 8565.374.7272

Q) ENVIRONMENTAL®
STANDARDS

From: Lage, Gail [mailto:Gail.Lage @testamericainc.com]

Sent: Wednesday, June 26, 2019 6:25 PM

To: Jennifer Gable <jgable@envstd.com>; Andrew Piasecki <apiasecki@envstd.com>; CSO — TVA Projects
<TVAProjects@testamericainc.com>

Cc: TVA Deliverables <tva deliverables@envstd.com>; Amanda Cover <ACover@envstd.com>; Danielle Coles
<dcoles@envstd.com>; Ammie Martin <amartin@envstd.com>; Rock J. Vitale <rvitale@envstd.com>

Subject: RE: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

| know why it is doing what it is doing. For the results, only the positive numbers are used to calculate the total for
TVA. Therefore it is not using the uncertainty from the negative result to calculate the total uncertainty.

Gail Lage
Senior Project Manager

Eurofins TestAmerica

2960 Foster Creighton Drive
Nashville, TN 37204

USA

Phone: 615-301-5741







() ENVIRONMENTAL®
STANDARDS

From: Ammie Martin

Sent: Friday, June 21, 2019 2:10 PM

To: Andrew Piasecki <apiasecki@envstd.com>
Subject: Total Uncertainty Calculation Discrepancy

During review of report 180-87481-1, it was noted that the total uncertainty (2o) for combined
radium-226/-228 in the US EPA Method 901.1 portion of sample 180-87481-2 did not take into
account the result from the radium-228 analysis. The total uncertainty (20) reported was equal
to that of radium-226. This is not consistent with the calculation of the total uncertainty (2o) for
combined radium-226/-228 in the other methods or samples reported. It appears that the
system used zero for the radium-228 total uncertainty (20) in the calculation in the same
manner it used zero for the negative radium-228 activity when calculating the combined
radium-226/-228 activity. For all US EPA Method 901.1 samples where both components were
positive (whether > MDC or < MDC) and for all GFPC samples, the total uncertainty was
correctly calculated as the root sum square (RSS; the square root of the sum of the squared
individual uncertainties).

Ammie Martin

Corporate Quality Assurance and Training Specialist/

Senior Quality Assurance Chemist

Environmental Standards, Inc.

1140 Valley Forge Road + PO Box 810 ¢ Valley Forge, PA 19482
610.935.5577 x429 + www.envstd.com « amartin@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272
<image001.gif>
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