
 

 
 
 
 
 
 

Data Validation Report 
Tennessee Valley Authority 

Watts Barr Fossil Plant 
Environmental Investigation Plan 

Solid Samples 
Chain-of-Custody Number: WBF_CCR_20190709_1B 

 
 

This quality assurance (QA) review is based upon an examination of the data generated from the 
analyses of the four solid samples and two aqueous blanks collected on July 9, 2019, at the 
Tennessee Valley Authority (TVA) Watts Barr 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, for synthetic precipitation leaching procedure (SPLP) radium-226 by 
US EPA Method 903.0, and for SPLP radium-228 by US EPA Method 904.0. 
 
This review was performed in accordance with the Environmental Investigation Plan for the 
Tennessee Valley Authority Watts Barr Fossil Plant (WBF EIP; Revision 3, November 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 180-92508-1. 
  



 

The samples that have undergone Stage 4 data validation are listed below: 
 

 
Sample Identification 

Laboratory 
Sample 

Identification 
Job 

Number 

 
 

Matrix 

Date 
Sample 

Collected 

 
Parameters 
Examined 

WBF-CCR-TW01-1.5/3.5-20190709 180-92508-1 180-92508-1 Solid 7/9/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281 

WBF-CCR-TW01-6.5/8.5-20190709 180-92508-2 180-92508-1 Solid 7/9/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281 

WBF-CCR-TW01-11.5/13.5-20190709 180-92508-3 180-92508-1 Solid 7/9/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281 

WBF-CCR-FB01-20190709 
(Field Blank) 

180-92508-4 180-92508-1 Aq 7/9/19 Ra-226, Ra-228, 
Ra-226/228 

WBF-CCR-TW01-17.0/19.0-20190709 180-92508-5 180-92508-1 Solid 7/9/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281 

WBF-CCR-EB01-20190709 
(Equipment Blank) 

180-92508-6 180-92508-1 Aq 7/9/19 Ra-226, Ra-228, 
Ra-226/228 

 
Parameters Examined 
 
Ra-226 - Radium-226 by US EPA Method 901.1. 
Ra-2261 - SPLP Radium-226 by US EPA Method 903.0. 
Ra-228 - Radium-228 by US EPA Method 901.1. 
Ra-2281 - SPLP Radium-228 by US EPA Method 904.0. 
Ra-226/228 - Radium-226/228 Calculation by US EPA Method 901.1. 
Ra-226/2281 - SPLP Radium-226/228 Calculation by US EPA Method 903.0/ 

US EPA Method 904.0. 
Aq  - Aqueous. 
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Comments and Exceptions 
 
- All analyses performed for the sampling event were in compliance with the requirements 

set forth in the EIP.  
 
- 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. 

 
 
Review performed by: Bryan J. Eck, Quality Assurance Chemist 
Review reviewed by: Konstadina Vlahogiani, Senior Technical 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: 10/9/19 

Items Reviewed 

Holding Times Calibrations 

Sample Preservation Sample Preparation 

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

Blank Results 

Laboratory Control Sample (LCS) Results Laboratory Duplicate Results 

Chemical Tracer Yield Quantitation of Positive Results 
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INORGANIC DATA QUALIFIERS 
 
 
U* This result should be considered “not-detected” because it was detected in a rinsate 

blank or laboratory blank at a similar level. 
 
UR Unreliable reporting limit; analyte may or may not be present in sample. 
 
R Unreliable positive result; analyte may or may not be present in sample. 
 
J Quantitation is approximate due to limitations identified during data validation. 
 
UJ This analyte was not detected, but the reporting limit may or may not be higher due to a 

bias identified during data validation. 
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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. 
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. 

ZZ Other. 
 



Lab Sample ID 180-92508-1

Sys Sample Code WBF-CCR-TW01-1.5/3.5-20190709

Sample Name WBF-CCR-TW01-1.5/3.5-20190709

Sample Date 7/9/2019 9:37:00 AM

Location TW01

Sample Type N

Parent Sample

Analytic Method Chemical Name CAS Rn Fraction Result Unit Final Result Final Qual Reason code Uncertainty Final 
MDL

Final 
RL

Final 
QL

Final 
Detect

Final 
Report

DF Basis

CALC Radium 226 + radium 228 RA226/228 S PCI/L 0.000 U S 0.229 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 4.68 0.742 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 2.12 0.518 0.217 0.217 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 2.56 0.531 0.336 0.336 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L -0.0515 U 0.0941 0.205 0.205 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L -0.0575 U 0.209 0.385 0.385 1.00 N Yes 1 NA

Report Generated: 10/2/2019 3:29:18 PM
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TVA CCR Program
Facility: Watts Bar Fossil Plant
SDG: 180925081



Lab Sample ID 180-92508-2

Sys Sample Code WBF-CCR-TW01-6.5/8.5-20190709

Sample Name WBF-CCR-TW01-6.5/8.5-20190709

Sample Date 7/9/2019 10:20:00 AM

Location TW01

Sample Type N

Parent Sample

Analytic Method Chemical Name CAS Rn Fraction Result Unit Final Result Final Qual Reason code Uncertainty Final 
MDL

Final 
RL

Final 
QL

Final 
Detect

Final 
Report

DF Basis

CALC Radium 226 + radium 228 RA226/228 S PCI/L 0.000 U S 0.273 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 4.50 0.576 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 1.75 0.378 0.249 0.249 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 2.75 0.434 0.199 0.199 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L -0.0434 U 0.0710 0.162 0.162 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L -0.0615 U 0.264 0.477 0.477 1.00 N Yes 1 NA

Report Generated: 10/2/2019 3:29:18 PM
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SDG: 180925081



Lab Sample ID 180-92508-3

Sys Sample Code WBF-CCR-TW01-11.5/13.5-20190709

Sample Name WBF-CCR-TW01-11.5/13.5-20190709

Sample Date 7/9/2019 11:50:00 AM

Location TW01

Sample Type N

Parent Sample

Analytic Method Chemical Name CAS Rn Fraction Result Unit Final Result Final Qual Reason code Uncertainty Final 
MDL

Final 
RL

Final 
QL

Final 
Detect

Final 
Report

DF Basis

CALC Radium 226 + radium 228 RA226/228 S PCI/L 0.0853 U 0.266 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 5.48 0.772 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 2.11 0.411 0.285 0.285 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 3.37 0.653 0.414 0.414 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.0137 U 0.0926 0.181 0.181 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.0716 U 0.249 0.432 0.432 1.00 N Yes 1 NA

Report Generated: 10/2/2019 3:29:18 PM
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SDG: 180925081



Lab Sample ID 180-92508-4

Sys Sample Code WBF-CCR-FB01-20190709

Sample Name WBF-CCR-FB01-20190709

Sample Date 7/9/2019 1:26:00 PM

Location TW01

Sample Type FB

Parent Sample

Analytic Method Chemical Name CAS Rn Fraction Result Unit Final Result Final Qual Reason code Uncertainty Final 
MDL

Final 
RL

Final 
QL

Final 
Detect

Final 
Report

DF Basis

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/L 37.4 J S 24.6 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/L 14.3 U 21.2 31.2 31.2 50.0 N Yes 1 NA

Radium-226 13982-63-3 T PCI/L 23.1 12.5 15.3 15.3 50.0 Y Yes 1 NA

Report Generated: 10/2/2019 3:29:18 PM
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SDG: 180925081



Lab Sample ID 180-92508-5

Sys Sample Code WBF-CCR-TW01-17.0/19.0-20190709

Sample Name WBF-CCR-TW01-17.0/19.0-20190709

Sample Date 7/9/2019 1:56:00 PM

Location TW01

Sample Type N

Parent Sample

Analytic Method Chemical Name CAS Rn Fraction Result Unit Final Result Final Qual Reason code Uncertainty Final 
MDL

Final 
RL

Final 
QL

Final 
Detect

Final 
Report

DF Basis

CALC Radium 226 + radium 228 RA226/228 S PCI/L 0.0507 U S 0.271 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 5.85 0.796 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 2.24 0.495 0.228 0.228 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 3.61 0.624 0.266 0.266 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.0507 U 0.0904 0.160 0.160 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L -0.0280 U 0.255 0.458 0.458 1.00 N Yes 1 NA

Report Generated: 10/2/2019 3:29:18 PM
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SDG: 180925081



Lab Sample ID 180-92508-6

Sys Sample Code WBF-CCR-EB01-20190709

Sample Name WBF-CCR-EB01-20190709

Sample Date 7/9/2019 2:38:00 PM

Location TW01

Sample Type EB

Parent Sample

Analytic Method Chemical Name CAS Rn Fraction Result Unit Final Result Final Qual Reason code Uncertainty Final 
MDL

Final 
RL

Final 
QL

Final 
Detect

Final 
Report

DF Basis

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/L 77.7 J S 20.8 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/L 14.5 U 12.6 26.8 26.8 50.0 N Yes 1 NA

Radium-226 13982-63-3 T PCI/L 63.2 16.6 15.1 15.1 50.0 Y Yes 1 NA

Report Generated: 10/2/2019 3:29:18 PM
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TVA CCR Program
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SDG: 180925081
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