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This data validation report was revised to update the radium-226+228 uncertainty in the
Analytical Results (Section 2) for samples where either the individual radium-226 or radium-228
activity results were negative.

This data validation report was revised to report radium-226 and radium-228 results on a
dry-weight basis.

This quality assurance (QA) review is based upon an examination of the data generated from the
analyses of the 13 background soil samples and three aqueous blanks collected on

November 29 and 30, 2018, at the Tennessee Valley Authority (TVA) Cumberland Fossil Plant
facility. These samples were collectively analyzed by TestAmerica Laboratories, Inc.
(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 Quality Assurance for the Tennessee Valley
Authority Cumberland Fossil Plant Environmental Investigation (TVA CUF QAPP, Revision 2,
January 2018) and the Background Soil Sampling and Analysis Plan for TVA Cumberland Fossil
Plant (TVA CUF SAP, June 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
method 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 method 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 TestAmerica

Job Number 490-164123-1.
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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

CUF-BS-FB07-20181129 490-164123-1 490-164123-1 Aq  11/29/18 Ra-226, Ra-228,
(Field Blank) Ra-226/228

CUF-BS-BG05-2.5/4.5-20181129 490-164123-2 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG05-6.5/8.5-20181129 490-164123-3 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG05-11.5/13.5-20181129 490-164123-4 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG05-0.0/0.5-20181129 490-164123-5 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG15-0.0/0.5-20181129 490-164123-6 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-DUP01-20181129 490-164123-7 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
(Field Duplicate of Ra-226/228

CUF-BS-BG15-1.9/3.9-20181129)

CUF-BS-BG15-6.5/8.5-20181129 490-164123-8 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG15-1.9/3.9-20181129 490-164123-9 490-164123-1 Soil 11/29/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-FB09-20181130 490-164123-10 490-164123-1 Aq  11/30/18 Ra-226, Ra-228,
(Field Blank) Ra-226/228

CUF-BS-BG17-0.0/0.5-20181130 490-164123-11 490-164123-1 Soil 11/30/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG17-0.75/2.75-20181130  490-164123-12 490-164123-1 Soil 11/30/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG17-6.0/8.0-20181130 490-164123-13 490-164123-1 Soil 11/30/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG17-11.25/13.25-20181130 490-164123-14 490-164123-1 Soil 11/30/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-BG17-15.0/16.9-20181130  490-164123-15 490-164123-1 Soil 11/30/18 Ra-226, Ra-228,
Ra-226/228

CUF-BS-EB03-20181130 490-164123-16 490-164123-1 Aq  11/30/18 Ra-226, Ra-228,
(Equipment Blank) Ra-226/228

Parameters Examined

Ra-226 -
Ra-228 -
Ra-226/228
Aq -

Agueous.

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




Items Reviewed

Holding Times

Calibrations

Sample Preservation

Blank Results

Chain-of-Custody (COC) Records and
Case Narratives

Sample Preparation

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.

Qualifier Summary

- 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.
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Review performed by: Mital K. Patel, Quality Assurance Chemist

Review performed by: Danielle Coles, Quality Assurance Chemist

Review reviewed by: ~ Amanda J. Cover, Senior Quality Assurance Chemist

Review approved by:  Andrew L. Piasecki, Senior Quality Assurance Chemist

Review approved by:  Rock J. Vitale, CEAC, Technical Director of Chemistry/Principal
Date review completed: 8/12/19
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SECTION 2

ANALYTICAL RESULTS



U*

UR
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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.

T Temperature preservation issue.
SD Serial Dilution imprecision.

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: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-1

Sys Sample Code

CUF-BS-FB07-20181129

Sample Name

CUF-BS-FB07-20181129

Sample Date

11/29/2018 10:00:00 AM

Location BG-05
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 6.59 U S 253 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 6.59 U 15.6 25.0 25.0 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L -5.32 U 19.9 33.6 33.6 50.0 N Yes 1 NA

Report Generated: 8/6/2019 1:12:13 PM
Page: 1 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-10

Sys Sample Code

CUF-BS-FB09-20181130

Sample Name

CUF-BS-FB09-20181130

Sample Date

11/30/2018 8:40:00 AM

Location

BG-17

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 23.3 U 24.0 N Yes 1 NA
Radium 228 15262-20-1 PCI/L 12.6 19.8 231 23.1 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L 10.7 U 13.5 16.4 16.4 50.0 N Yes 1 NA

Report Generated: 8/6/2019 1:12:13 PM
Page: 2 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-11

Sys Sample Code

CUF-BS-BG17-0.0/0.5-20181130

Sample Name

CUF-BS-BG17-0.0/0.5-20181130

Sample Date

11/30/2018 10:02:00 AM

Location BG-17
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 0.420 Y Yes 1 DRY
Radium 228 15262-20-1 PCIIG 0.982 0.284 0.185 0.185 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 PCI/G 1.42 0.309 0.167 0.167 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 3 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-12

Sys Sample Code

CUF-BS-BG17-0.75/2.75-20181130

Sample Name

CUF-BS-BG17-0.75/2.75-20181130

Sample Date

11/30/2018 9:08:00 AM

Location BG-17
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 211 0.347 Y Yes 1 DRY
Radium 228 15262-20-1 PCIIG 1.07 0.237 0.118 0.118 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 PCI/G 1.04 0.253 0.180 0.180 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 4 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-13

Sys Sample Code

CUF-BS-BG17-6.0/8.0-20181130

Sample Name

CUF-BS-BG17-6.0/8.0-20181130

Sample Date

11/30/2018 9:15:00 AM

Location BG-17
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 1.91 0.421 Y Yes 1 DRY
Radium 228 15262-20-1 PCIIG 0.837 0.345 0.305 0.305 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 PCI/G 1.07 0.242 0.162 0.162 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 5 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-14

Sys Sample Code

CUF-BS-BG17-11.25/13.25-20181130

Sample Name

CUF-BS-BG17-11.25/13.25-20181130

Sample Date

11/30/2018 9:34:00 AM

Location BG-17
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 211 0.436 Y Yes 1 DRY
Radium 228 15262-20-1 PCIIG 1.08 0.379 0.327 0.327 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 PCI/G 1.03 0.215 0.0650 | 0.0650 | 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 6 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-15

Sys Sample Code

CUF-BS-BG17-15.0/16.9-20181130

Sample Name

CUF-BS-BG17-15.0/16.9-20181130

Sample Date

11/30/2018 9:49:00 AM

Location BG-17
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 1.73 0.347 Y Yes 1 DRY
Radium 228 15262-20-1 PCIIG 1.02 0.282 0.145 0.145 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 PCI/G 0.712 0.203 0.195 0.195 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 7 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-16

Sys Sample Code

CUF-BS-EB03-20181130

Sample Name

CUF-BS-EB03-20181130

Sample Date

11/30/2018 10:21:00 AM

Location

BG-17

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 35.4 J S 21.2 Y 1 NA
Radium 228 15262-20-1 PCI/L 17.6 u 15.7 20.9 20.9 50.0 N Yes 1 NA
Radium-226 13982-63-3 PCI/L 17.8 14.2 14.6 14.6 50.0 Y Yes 1 NA

Report Generated: 8/6/2019 1:12:13 PM
Page: 8 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID

490-164123-2

Sys Sample Code

CUF-BS-BG05-2.5/4.5-20181129

Sample Name

CUF-BS-BG05-2.5/4.5-20181129

Sample Date

11/29/2018 10:41:00 AM

Location BG-05
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 1.90 0.434 Y Yes 1 DRY
Radium 228 15262-20-1 PCIIG 1.10 0.348 0.427 0.427 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 PCI/G 0.796 0.260 0.223 0.223 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 9 of 16




TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-3

Sys Sample Code |CUF-BS-BG05-6.5/8.5-20181129

Sample Name CUF-BS-BG05-6.5/8.5-20181129

Sample Date 11/29/2018 10:50:00 AM
Location BG-05
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 T PCI/IG 1.62 J S 0.424 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.42 0.384 0.198 0.198 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 0.201 U 0.180 0.519 0.519 1.00 N Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 10 of 16



TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-4

Sys Sample Code |CUF-BS-BG05-11.5/13.5-20181129

Sample Name CUF-BS-BG05-11.5/13.5-20181129

Sample Date 11/29/2018 10:55:00 AM
Location BG-05
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 T PCI/IG 1.88 0.430 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.20 0.370 0.411 0.411 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 0.677 0.219 0.178 0.178 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 11 of 16



TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-5

Sys Sample Code |CUF-BS-BG05-0.0/0.5-20181129

Sample Name CUF-BS-BG05-0.0/0.5-20181129

Sample Date 11/29/2018 11:36:00 AM
Location BG-05
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 T PCI/IG 2.18 0.518 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.03 0.389 0.430 0.430 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 1.15 0.342 0.228 0.228 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 12 of 16



TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-6

Sys Sample Code |CUF-BS-BG15-0.0/0.5-20181129

Sample Name CUF-BS-BG15-0.0/0.5-20181129

Sample Date 11/29/2018 3:41:00 PM
Location BG-15
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 T PCI/IG 2.73 0.518 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.32 0.394 0.191 0.191 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 1.41 0.337 0.194 0.194 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 13 of 16



TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-7
Sys Sample Code |CUF-BS-DUP01-20181129
Sample Name CUF-BS-DUP01-20181129
Sample Date 11/29/2018 12:00:00 AM
Location BG-15
Sample Type FD
Parent Sample CUF-BS-BG15-1.9/3.9-20181129
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 T PCI/IG 2.23 0.462 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.32 0.388 0.181 0.181 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 0.912 0.251 0.192 0.192 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 14 of 16



TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-8

Sys Sample Code |CUF-BS-BG15-6.5/8.5-20181129

Sample Name CUF-BS-BG15-6.5/8.5-20181129

Sample Date 11/29/2018 2:55:00 PM
Location BG-15
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 T PCI/IG 2.37 0.432 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.72 0.378 0.175 0.175 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 0.646 0.209 0.133 0.133 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 15 of 16



TVA CCR Program
Facility: Cumberland Fossil Plant
SDG: 4901641231

Lab Sample ID 490-164123-9

Sys Sample Code |CUF-BS-BG15-1.9/3.9-20181129

Sample Name CUF-BS-BG15-1.9/3.9-20181129

Sample Date 11/29/2018 2:55:00 PM
Location BG-15
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 T PCI/IG 2.35 0.541 Y Yes 1 DRY
Radium 228 15262-20-1 T PCIIG 1.33 0.433 0.230 0.230 | 1.00 Y Yes 1 DRY
Radium-226 13982-63-3 T PCI/G 1.02 0.324 0.276 0.276 1.00 Y Yes 1 DRY

Report Generated: 8/6/2019 1:12:13 PM
Page: 16 of 16



SECTION 3

SUPPORTING DOCUMENTATION FOR QUALIFIERS






Client Sample Results

Client: Environmental Standards Inc.
Project/Site: CUF_BS_20181129 2B

Client Sample ID: CUF-BS-FB07-20181129

Date Collected: 11/29/18 10:00
Date Received: 11/30/18 15:10

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

Count

Uncert.
Analyte Resuit Qualifier (20+/-)
Radium-226 -5.32 U, ¢ 19.9
Radium-228 6.59 U 15.6
Radium 226 and 6.59 U 15.6
Radium 228

Total

Uncert.

(20+1-) RL
19.9 A0
15.6 50.0

Page 6 of 42

MDC Unit

33.6 pCill

25.0 pCill
pCill

Job ID: 490-164123-1

Lab Sample ID: 490-164123-1
Matrix: Water

Prepared Analyzed Dil Fac n
12/06/18 11:00 12/27/18 02:52 1
12/06/18 11:00 12/27/18 02:52 1
12/06/18 11:00 12/27/18 02:52 1

Eurofins TestAmerica, Nashville

4/18/2019 (Rev. 1)



Client: Environmental Standards Inc.
Project/Site: CUF_BS_20181129_2B

Client Sample Results

Client Sample ID: CUF-BS-BG05-6.5/8.5-20181129

Date Collected: 11/29/18 10:50
Date Received: 11/30/18 15:10

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

Analyte Result Qualifier
Radium-226 0.201 U
Radium-228 1.42

Radium 226 and 1.62 Jl $
Radium 228

Count Total
Uncert. Uncenrt.
{20+/-) (20+!-) RL MDC Unit
0.178 0.180 1.00 0.519 pCilg
0.355 0.384 0.198 pCi/g
0.397 0.424 0.519 pCilg
Page 8 of 42

Job ID: 480-164123-1

Lab Sample ID: 490-164123-3
Matrix: Solid

Prepared Analyzed Dil Fac B
12/05/18 17:49  12/26/18 07:49 1
12/05/18 17:49 12/26/18 07:49 1
12/05/18 17:49 12/26/18 07:49 1

Eurofins TestAmerica, Nashville

4/18/2019 (Rev. 1)







SECTION 4

CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD



Case Narrative

Client: Environmental Standards Inc. Job ID: 490-164123-1
Project/Site: CUF_BS_20181129_2B

Job ID: 490-164123-1
Laboratory: Eurofins TestAmerica, Nashville n

Narrative

Job Narrative
490-164123-1

Revised Report
This report was revised to adjust the solid sample results for dry weight using the dry weight resuits from TA-Nashville. This replaces the

previous final report. s .l\,,{.M da b Ht R

Receipt
The samples were received on 11/30/2018 3:10 PM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperatures of the 5 coolers at receipt time were 2.5°C, 3.0°C, 4.9°C, 5.2° C and 5.5° C.

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

Eurofins TestAmerica, Nashville
Page 4 of 42 4/18/2019 (Rev. 1)
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¥

E % % Tennessee Valley Authority
i

TVA Environmental Investigations

Chain-of-Custody / Analytical Request Document

Chain-of-Custody is 8 LEGAL DOCUMENT. Alf relovart flelds must be completed and accurate

o~
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CUF_BS_20181129_1B

L1 ot

2__ Pages
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(S0 ¢~ (S0 $33
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TVA Environmental investigations

Tennessee Valfey Authority [ cooterne:s [ [ T ]‘ = —
coc v | CUF_BS 20181129 2B |
Chain-of-Custody / Analytical Request Document 2 of

Chain-of-Custody Is a LEGAL DOCUMENT. All reievart felds must be completed and accurate

Requirad Ship o Lub: Raquired Project tnformation: Raquirad Sampler infermaton
Gotame  [TestAmerica Nashville Stis 10 #: CUMBERLAND FOSSIL PLANT Sampler: |M.Edmunds, S.8ol3sn acd W Padgatt
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TestAmerica

ThE |HADER IN SNYIRCNMENTAL "FSTING

Nashvilie, TN COOLFER RECEIPT FORM

d
Cooler Receivec/Opened On_11/3012018 @_{ 970
Time Samples Removed From Cooler Time Samples Placed In Storage,

1. Tracking # ki {last 4 digits, FedEx) Courier:é/‘o',\}/

IR Gun ID__31470368 pH Strip Lot _ Chlorine Strip Lot

2. Temperature of rep. sample or ternp blank when opened: ;‘}'Degrees Cefsius
3. If ltem #2 temperature is 0°C or less, was the representative sample or temp blank frozen?
4. Were custody scals on outside of cooler?

If yes, how many and where:

e

490 1641”3 Cham ol Cuq ody

_ {2 Hour Window)

YES No.ﬁx
YES.‘@...NA

5. Were the seals intact, signed, and dated correctly?

6. Were custody papers inside cooler?

I certify that | opened the cogoler and answered guestions 1-6 {intial)

ves .o G
@...NO...NA

7. Were custody seals on containers: YES ﬁ and Intact

Were these signed and dated correctly?

Bubblewrag

10. Did all containers arrive in good condition {unbroken)?

8. Packing mat'i used?

9. Cooling process:

11. Were all container labels complete (#, date, signed, pres., etc)?
12. Did all container labels and tags agree with custody papers?
13a. Were VOA vials recelved?

b. Was there any observable headspace present in any VOA vial?

@ - Larger than this.

14. Was there a Trip 8lank in this cooler? YES.A@.NA If multiple coolers, sequence #M!E

I certify that | unloaded the cooler and answered guestions 7-14 {intial}

Ice-pack lce (direct contact) Dryice

Qther None

ﬁ...NOWNA

@...NO...NA
@ NO..NA
YES. @

YES...NO. @

15a. On pres’d bottles, did pH test strips suggest preservation reached the correct pH level?
b. Did the bottle labels indicate that the correct preservatives were used
16. Was residual chlorine present?

| cenlify that | checked for chlorine and pH as per SOP and answered questions 15-16 {intial}

17. Were custody papers properly filled out (ink, signed, etc)?
18. Did you sign the custody papers in the appropriate place?
19. Were correct containers used for the analysis requested?

20. Was sufficient amount of sample sent in each container?

.NO...NA
...NO...NA
...NO...NA

! certify that ) entered this project into LIMS and answered guestions 17-20 (intial) éz4

{ centify that | attached a label with the uninue LIMS numb§o each container {intial) gd

21. Were there Non-Conformance issues at login? YES..

BUS = Broken m shipment
Cooler Recaipt Form.doc Lr-1

Page'E%T of 864

R
Was a NCM generated? YES..@,JJV o

Revised 8:23.17

i




TestAmerica oy

THE LEADNER IN FRVIRONMENTAL TESTING

Nashville, TN COOLER RECEIPT FORM

Cooler Received/Opened On_ 11/30/2018 @ [9/{0
Time Samples Removed From Cooler____ Time Samples Placed In Storage (2 Hour Window)

1. Tracking # ///’4’ (last 4 digits, FedEXx) Courier: é//@"]‘//

Chlorine Strip Lot

IR Gun ID__31470368 pH Strip Lot

2. Temperature of rep. sample or temp blank when opened: i :D Degrees Celsius

3. If item #2 temperature is 0°C or less, was the representative sample or temp blank frozen? YES NO..@
4. Were custody seals on outside of cooler? YES.&)),..NA
If yes, how many and where:
5. Were the seals intact, signed, and dated correctly? YES...NO.@
6. Were custody papers inside cooler? @S...NO...NA
I certify that{ opened the cooler and answered gueslions 1-6 (intial) 274’
7. Were custody seals on containers: YES @ and Intact YES...NO..
Were these signed and dated correctly? YES...NO..@
8. Packing mat’'| used? ubbi lagtc eanuts Vermiculite Foam Insert Paper Other None
9. Cooling process: <%&pack lce {direct contact) Dryice Other None
10. Did all containers arrive in good condition (unbroken)? . @...NO..‘NA
11. Were all container 1abels complete (#, date, signed, pres., etc)? £3..NO...NA
12. Did all container labels and tags agree with custody papers? ...NO...NA
13a. Were VOA vials received? YES.@..N
b. Was there any observable headspace present in any VOA vial? YES...NO...

0 h Larger than this.
14. Was there a Trip Blank in this cooler? YES.‘@.NA If multipic coolers, sequence ﬁ/l/fﬁ

I certify that | unloaded the cooler and answered questions 7-14 {intial)

7

15a. On pres’d bottles, did pH test strips suggest preservation reached the correct pH level? YES...N@)
b. Did the bottle labels indicate that the correct preservatives were used @Q..NO...NA
16. Was residual chlorine present? YES...NO.@
L certify that ! checked for chiorine and ptt as per SOP and answered questions 15-16 (intial) _ A
17. Were custody papers properly filled out {ink, signed, etc)? @&..NOA..NA
18. Did you sign the custody papers in the appropriate place? @...NO‘.,NA
19. Were correct containers used for the analysis requested? ...NO...NA
...NO...NA

20. Was sutficient amount of sampie sent in each conlainer?

I certify that t entered this project into LIMS and answered questions 17-20 (intial) ﬁ4

7
I certify that | attached a label with the unigue LIMS number to each container fintial) _ %

<

7/
21. Were there Non-Conformance issues at login? YESA.@Was 3 NCM generated? YES@A..#

BIS - Broken i shipment
Cooler Receipt Fnun.doc LF-1

PEYSEEE of 864
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2 490

TestAmerica 164123

IHE LEAJER IN ERVRONMENTAL TESTING

Nashville, TN COOLER RECEIPT FORM

&
Cooler Received/Opened On_11/30/2018 @ [5/-0
Time Samples Removed From Cooler Time Samples Placed In Storage (2 Hour Window)
1. Tracking # ,{//4’/ (last 4 digits, FedEx) Courierzgl\‘*’l +

IR Gun ID__31470368 pH Strip Lot ____ ___ Chiorine Strip Lot _

2. Temperature of rep. sample or temp blank when opened:_Q N 5___Degrens Celsivs

3. It ltem #2 temperature is 0°C or less, was the representative sample or temp blank frozen? YES NO. 29
4. Were custody seals on outside of cooler? YES...@)“.NA
{f yes, how many and where;,
5. Were the seals intact, signed, and dated correctly? YES_.NO@
6. Were custody papers inside cooler? @...NO...NA
I centify that | opened the ;:-ooler and answered guestions 1-6 (intial) _ [
7. Were custody seals on containers: YES (@ and intact YES...NO.
Were these signed and dated correctly? YES...N

8. Packing mat'l used? Pcanuts Vermiculite Foam Insert Paper Other None

9. Coodling process: @ ice-pack Ice (direct contact) Dryice Other None
10. Did all containers arrive in good condition (unbroken}? ...NO..NA
11. Were all container tabels complete (#, date, signed, pres., etc)? ...NO..NA
12. Did all container labels and tags agree with custody papers? -$...NO...NA
13a. Were VOA vials received? YES. (RO NA
b. Was there any observable headspace present in any VOA vial? YES..,NOi@

’ - Larger than this.

14. Was there a Trip Blank in this cooler? YES @“NA it muitiple coolers, se;ucnce %

| certify that { unloaded the cooler and answered questions 7-14 (intial)

15a. On pres’d bottles, dld pH test strips suggest preservation reached the correct pH level? YES.‘.NO@
b. Did the bottle labels indicate that the correct preservatives were used @...NO...NA
16. Was residual chlorine present? YES...NO.{N

| certify that | checked for chiorine and pH as per SOP and answered questions 15-16 {intial}

17. Were custody papers properly filled out (ink, signed, etc}?
18. Did you sign the custody papers in the appropriate place?

19. Were correct containers used for the analysis requested?

20. Was sufficient amount of sample sentin each container?

f certity that l entered this project into LIMS and answered questions 17-20 {intial} @

4

i certify that | attached a label with the unique LIMS number to each container (intiat) ;Zd\

21. Were there Non-Conformance issues at login? YES{.NJ Was a NCM generated? YES..@A..#_

BIS = Broken in shipment
Cooler Receipt Farn doc LE-1

PEYS H8E of 864

Revised .21 17




TestAmerica

TrF LEADFR IN TNVRONMERTAL TFETING

Nashwile, TN COOLER RECEIPT I ORM

Cooler ReccivediOpened On_11/30/2018 @L§/0

Time Samples Removed From Cooler Time Samples Placed In Storage,

1. Tracking # M/}’ (last 4 digits, FedEx) Cou.ier:a/()th

IR Gun iD__31470368 pH Strip Lot Chlorine Strip Lot_
2. Temperature of rep. sample or temp blank when opened:_if'_z_Degrees Celsius
3. I tem #2 temperature is 0°C or Jess, was the representative sample or temp blank frozen?
4. Were custody seals on outside of cooler?

If yes, how many and where:

Loc: 490

164

{2 Hour Window)

YES NO./0B
YES..@..NA

5. Werc the seals intact, signed, and dated correctly?

6. Were custody papers inside cooler?

L centify that | opened the cooler and answered questions 1-6 {intial)
7. Were custody scals on containers: YES @ and intact

Were these signed and dated correctly?

YES...NO..@
@...NO...NA

YES...NO.@
YES...NO..@

8. Packing mat'l used? @PPCJHUS Vermiculite Foam Insert Paper Other None

9. Cooling process: l‘ lce-pack Ice (direct contact) Dryice

10. Did all containers arrive in good condition {unbroken)?

11. Were all container |abels complete (#, date, signed, pres., etc)?
12. Did ali container labels and tags agree with custody papers?
13a. Were VOA vials received?

b. Was there any observable headspace present in any VOA vial?

@ - L.arger than this.

Other  None

...NO...NA
...NQ...NA
NQ...NA

YES..@ NA
YE&.NO@

14. Was there a Trip Blank in this cooler? YES@..NA if multiple coolers, sequence #M’_

! certity that | unioaded the cooler and answered questions 7-14 {intial

15a. On pres’d bottles, did pH test strips suggest preservation reached the correct pH level?
b. Did the bottle 1abels indicate that the correct preservatives were used
16. Was residual chlorine present?

L certify that | checked tor chlorine and pH as per SOP and answered guestions 15-16 (intial)

7. Were custody papers properly filled out {ink, signed, etc)?
18. Did you sign the custody papers in the appropriate place?
19. Were correct containers uscd for the analysis requested?
20. Was sulicient amount of sample sent in each container?

I certify that t entered this project Into LIMS and answered questons 17-20 {intial} é/:

=2

YES. ,.NO?@«

@..NO.,.NA
YES NO@
=2

.NO...NA
.NO...NA

..NO...NA

PRGG

.NO..NA

7
| certify that | attached a label with the unigue LIMS number to each container (intial} [_/—/Zq\

21. Were therc Non-Conformance issues atlogin? YES@ Was a NCM generated? YES | #

BIS - Oroken i shypment
Cooter Receipt Form.doc LF-1

Page 887 of 864

123

Revised 8.23 17




t.oc: 490

TestAmerica 164123

TRE TEAD- R IN FNVITONMEMTAL TESTING

Nashville, TN COOLER RECEIPT FORM

Time Samples Removed From Cooler . Time Samples Placed In Storage (2 Hour Window)
1. Tracking ¥ ry/4/ {last 4 digits, FedEx) Courier: Q/QI/H/
IR Gun ID__31470368 pH Strip Lot Chlorine Strip Lot _

-
2. Temperature of rep. sample or temp hlank when opened: g 2 Degrees Celsius

3. 1f tem #2 temperature is 0°C or less, was the representative sample or temp tlank frozen? YES NO,@
4. Were custody seals on outside of cooler? YES...@...NA

If yes, how many and where:

5. Were the seals Intact, signed, and dated correctly? YES..NO. 9

6. Were custody papers inside cooler? @...NOA..NA

| certify that | opened the cooler and answered questions 1-6 {intial} . % -

7. Were custody secals on containers: YES NO and Intact YES...NO...NA
Werc these signed and dated correctly? YES...NO...NA

fa—
8. Packing mat') used? Peanuts Vermiculite Foaminsert Paper Other None
9. Cooling process: Q&> Ice-pack lce (direct contact) Dryice Other None

10. Did ail containers arrive in good condition (unbroken)? ...NO...NA

11, Were all container labels complete (#, date, signed, pres., etc)? %...NO..ANA

12. Did all container labels and tags agree with custody papers? ..NO..NA

13a. Were VOA vials received? YES..@...NA
b. Was there any observable headspace present in any VOA via(? YES...NO.@\

s - Larger than this,

14. Was there a Trip Blank in this cooler? YES.@...NA  multipie coolers, sequence #_M_

| certity that | unloaded the cooler and answered questions 7-14 {intial}

15a. On pres’d botlles, did pH test strips suggest preservation reached the correct pH level? YES...NO.@?
b. Did the bottle labels indicate that the correct preservatives were used
16. Was residual chlorine present?

} centity that | checked for chlorine and pH as per SOP and answered questions 15-16 {intial)

17. Were custody papers properly filled out (ink, signed, etc)?

18. Did you sign the custody papers in the appropriate place?

19. Were correct containers used for the analysis requested? -..NO..NA
20. Was sufficient amount of sample sent in each container? ...NO..NA
Lcertify that | entered this project into LIMS and answered guestions 17-20 {intial} 777_@4, o

L certify that | attached a label with the unique LIMS numbendo each container (intial) M

21. Were there Non-Conformance issues at login? YES.. was a NCM generated? YES.. )

BIS = Bioken in shipmen:
Cooler Recerpt Foan.doc LF1
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Login Sample Receipt Checklist

Chent Environmental Standards Inc

Login Number: 164123
List Number: 2
Creator: Hellm, Michael

Job Number 490-164123-1

List Source; TestAmerica St. Louis
List Creation: 12/05/18 03:33 PM

_Q_uElion o Answer Comment _ L
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. False
Cooler Temperature is acceptable. True
Cooler Temperature is recorded True 17.0
COC is present True
COC 1s filled out In ink and legible. True
COC 1s 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 requinng zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. N/A
Samples do not require sphtting or compositing. True
Residual Chlorine Checked. N/A
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Login Sample Receipt Checklist

Chent Environmental Standards Inc.

Login Number: 164123
List Number: 3
Creator: Hellm, Michael

Job Number 490-164123-1

List Source: TestAmerica St. Louis
List Creation: 12/05/18 03:37 PM

Question Answer Comment
Radioactivity wasn't chaec;-o_r—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 1s recorded. True 17.0
COC 1s present. True
COC s filled out in ink and legible. True
COC 1s 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
TestAmerica Nashville Page 864 of 864




SECTION 5

PROJECT CORRESPONDENCE






Additionally, we will need all previously reported radium data for background soil and CCR material samples to be dry-
weight corrected using the moisture content determined by TestAmerica Pittsburgh and re-reported on a dry-weight basis
I have attached a list of SDGs impacted, please confirm that | haven’t missed any.

We are continuing discussions regarding radium data for sediment samples and will advise early next week on the path
forward for sediments.

Thanks
Jen

Jennifer N. Gable

Associate Principal Chemist

Environmental Standards, Inc.

1140 Valley Forge Road ¢ PO Box 810 « Valley Forge, PA 19482
610.935.5577 ext. 414 » www envstd.com - jgable@envstd.com

Emergency Response Quality Assurance Hotline: 855.374.7272

ENVIRONMENTAL®
STANDARDS




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

Importance: High

Howvkanma ! i

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




Hi Gail,

Attached are outstanding email requests for the “older” radium samples. We need to have these radium data requests
resolved by the end of this week {(or sooner). This includes the combined radium uncertainty calcuation issues. Do you
have any updates?

Thanks,
Andrew

From: Andrew Piasecki

Sent: Wednesday, July 17, 2019 4:45 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

Hi Gail,

These samples were not included in the spreadsheet that | sent on July 5th. Please include them in your review:

AT A e T

it

JOF-SED-BH02-CORRB-0.0/0.5-20190124 EPA901.1 180861851 | 180-86185-60 0.200

JSF-CCR-FB16-20190423 EPA901.1 180894481 180-89448-5 19.1
JSF-CCR-EB03-20190409 EPA901.1 180888511 | 180-88851-4 15.2 N
JSF-CCR-EB05-20190501 EPA901.1 120896681 180-89668-1 12.2 '_
JSF-CCR-FB19-20190501 EPA901.1 180896681 | 180-89668-5 0.00000 ;
JSF-CCR-FB20-20190513 EPA901.1 180901011 180-90101-1 19.7 ]
JSF-CCR-FB21-20190514 EPA 901.1 181901041 | 180-90104-1 0.00000 4]

Thanks,

Andrew

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

Sent: Wednesday, July 10, 2019 6:39 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

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

3




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: 855.374.7272

() 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

I 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

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

Sent: Wednesday, June 26, 2019 1:22 PM

To: Andrew Piasecki; 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
Importance: High

el Bk




Gail - please hold on this request for now, we have some thoughts on resolution that I'd like to discuss internally. We'll
get back to you shortly.

Jennifer N. Gable

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

From: Andrew Piasecki

Sent: Wednesday, June 26, 2019 1:40 PM

To: CSO — TVA Projects <TVAProjects@testamericainc.com>

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

Subject: TVA TDEC - Method 901.1 Combined Rad Uncertainty Calc

Hi Gail,

For the Method 901.1 rad data, it appears that the total uncertainties for combined radium 226+228 were not reported
correctly when a negative value was reported for one (or both) of the isotopes. In these instances, it appears that the
uncertainty for the isotope was treated as zero instead of being calculated as part of the root sum square. For example,
in SDG 180-87481-1, the results for sample 180-87481-2 were reported as:

Method 901.1 Result (pCl/g) | Uncertainty
Rad-226 0.391 - 0.173
Rad-228 -0.221 0.528
Combined Rad 226+228 0.391 0iF73

According.to the reporting protocols, the combined rad 226+228 uncertainty should have been reported as ~0.556 in
this example.

I've attached a list of samples where this issue has been identified. Please review the total uncertainty calculations and
revise the data as appropriate.

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: 855.374.7272

Q) 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 (20) 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).

i 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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TestAmerica
July 30, 2019

Environmental Standards, Inc.
1140 Valley Forge Road
Valley Forge, PA 19482

RE: EPA 901.1 Radium-226 + Radium-228, Incorrect Uncertainty Calculation
Dear Ms. Gable

It was recently discovered that sample uncertainty was being incorrectly calculated for the
summation analyte Radium-226 + Radium-228 by EPA method 901.1. When either of the
analyte results was negative, the uncertainty for that analyte was being set to zero.

Environmental Standards provided Eurofins TestAmerica with a spreadsheet of affected data
that included the corrected uncertainty. This spreadsheet was then validated by the Quality
Assurance Manager on July 26", 2019. One error was found (sample JOF-SED-BH02-CORRB-
0.0/0.5-20190124, lab ID 180-86185-60). This was corrected, and a PDF of the spreadsheet
has been included (see attachment “901.1_uncertainties_072619").

The uncertainty calculation for Ra-226 + Ra-228 has been corrected by the Eurofins
TestAmerica IT department, and has been verified by Terry Romanko, the Technical Director at
the St. Louis facility.

Eurofins TestAmerica St. Louis prides itself on supplying its clients with reliable quality data. We
deeply apologize for the calculation error and any difficulties this may have caused.

Regards,

Kaik £
Kristen Ely

Quality Assurance Manager
Kristen.Ely@testamericainc.com
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