
 

 
 
 
 
 
 

Data Validation Report 
Tennessee Valley Authority 

Bull Run Fossil Plant 
Environmental Investigation Plan 

Solid Samples 
Chain-of-Custody Number: BRF_CCR_20191008_1B 

 
 

This quality assurance (QA) review is based upon an examination of the data generated from the 
analyses of the nine solid samples and one aqueous blank collected on October 8, 2019, at the 
Tennessee Valley Authority (TVA) Bull Run 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 and for 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 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 Eurofins 
TestAmerica Job Number 180-97022-1.



 

 

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

 
Sample Identification 

Laboratory 
Sample 

Identification 
Job 

Number 

 
 

Matrix 

Date 
Sample 

Collected 

 
Parameter(s) 

Examined 

BRF-CCR-FB04-20191008 
(Field Blank) 

180-97022-1 180-97022-1 Aq 10/8/19 Ra-226, Ra-228, 
Ra-226/228 

BRF-CCR-TW14-21.0/24.0-20191008 180-97022-2 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-26.5/28.5-20191008 180-97022-3 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-31.5/33.5-20191008 180-97022-4 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-36.5/38.5-20191008 180-97022-5 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-41.0/44.0-20191008 180-97022-6 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-47.0/49.0-20191008 180-97022-7 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-51.5/53.5-20191008 180-97022-8 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-56.5/58.5-20191008 180-97022-9 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

BRF-CCR-TW14-61.5/63.5-20191008 180-97022-10 180-97022-1 Solid 10/8/19 Ra-226, Ra-2261, 
Ra-228, Ra-2281, 

Ra-226/228,  
Ra-226/2281  

 
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. 



 

Parameters Examined (Cont.): 
 
Ra-226/228 - Radium-226/228 Calculation by US EPA Method 901.1. 
Ra-226/2281 - SPLP Radium-226/228 Calculation by TAL-STL Method Ra226_Ra228. 
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 
 
 

 
Analytes 

 
Job Number 

 
Samples 

Validation 
Qualifier 

Reason for  
Qualification 

SPLP Ra-226/Ra-228 
and SPLP Ra-226 

180-97022-1 BRF-CCR-TW14-31.5/33.5-20191008 
and BRF-CCR-TW14-47.0/49.0-20191008 

J LP 

 
- 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: Danielle Coles, 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: 12/9/19

Items Reviewed 

Holding Times Calibrations 

Sample Preservation Sample Preparation 

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

Blank Results 

Laboratory Control Sample/ Laboratory Control 
Sample Duplicate (LCS/LCSD) Results 

Laboratory Duplicate Results 

Chemical Tracer Yield Quantitation of Positive Results 



SECTION 2 

ANALYTICAL RESULTS 



 

 

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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

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. 

RL Reported result between the MDL and the RL. 

T Temperature preservation issue. 

S Radium-226+228 flagged due to reporting protocol for combined results 

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 180-97022-1

Sys Sample Code BRF-CCR-FB04-20191008

Sample Name BRF-CCR-FB04-20191008

Sample Date 10/8/2019 8:14:00 AM

Location BRF-TW14

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 16.3 U S 22.0 N Yes 1 NA

Radium 228 15262-20-1 T PCI/L -3.73 U 17.4 37.5 37.5 50.0 N Yes 1 NA

Radium-226 13982-63-3 T PCI/L 16.3 U 13.4 16.9 16.9 50.0 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 1 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-10

Sys Sample Code BRF-CCR-TW14-61.5/63.5-20191008

Sample Name BRF-CCR-TW14-61.5/63.5-20191008

Sample Date 10/8/2019 3:49:00 PM

Location BRF-TW14

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 0.0336 U S 0.376 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 7.66 0.853 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 3.84 0.636 0.322 0.322 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 3.82 0.569 0.247 0.247 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.0336 U 0.104 0.190 0.190 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L -0.154 U 0.361 0.664 0.664 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 2 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-2

Sys Sample Code BRF-CCR-TW14-21.0/24.0-20191008

Sample Name BRF-CCR-TW14-21.0/24.0-20191008

Sample Date 10/8/2019 8:35:00 AM

Location BRF-TW14

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 0.134 U 0.303 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 8.08 0.924 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 3.57 0.629 0.340 0.340 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 4.51 0.677 0.231 0.231 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.103 U 0.108 0.173 0.173 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.0309 U 0.283 0.502 0.502 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 3 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-3

Sys Sample Code BRF-CCR-TW14-26.5/28.5-20191008

Sample Name BRF-CCR-TW14-26.5/28.5-20191008

Sample Date 10/8/2019 9:04:00 AM

Location BRF-TW14

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 0.105 U 0.324 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 7.84 0.895 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 3.78 0.650 0.168 0.168 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 4.06 0.615 0.252 0.252 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.0755 U 0.102 0.170 0.170 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.0298 U 0.308 0.543 0.543 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 4 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-4

Sys Sample Code BRF-CCR-TW14-31.5/33.5-20191008

Sample Name BRF-CCR-TW14-31.5/33.5-20191008

Sample Date 10/8/2019 9:44:00 AM

Location BRF-TW14

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 0.624 J LP,S 0.374 Y Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 7.46 0.905 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 3.63 0.634 0.178 0.178 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 3.83 0.646 0.328 0.328 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.208 J LP 0.131 0.182 0.182 1.00 Y Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.416 U 0.350 0.554 0.554 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 5 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-5

Sys Sample Code BRF-CCR-TW14-36.5/38.5-20191008

Sample Name BRF-CCR-TW14-36.5/38.5-20191008

Sample Date 10/8/2019 10:37:00 AM

Location BRF-TW14

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 0.0179 U S 0.457 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 8.02 0.919 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 3.53 0.596 0.404 0.404 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 4.49 0.700 0.338 0.338 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.0179 U 0.0855 0.161 0.161 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L -0.104 U 0.449 0.804 0.804 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 6 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-6

Sys Sample Code BRF-CCR-TW14-41.0/44.0-20191008

Sample Name BRF-CCR-TW14-41.0/44.0-20191008

Sample Date 10/8/2019 11:25:00 AM

Location BRF-TW14

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 0.228 U S 0.352 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 7.47 0.862 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 3.43 0.631 0.413 0.413 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 4.04 0.588 0.238 0.238 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L -0.0673 U 0.0708 0.169 0.169 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.228 U 0.345 0.577 0.577 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 7 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-7

Sys Sample Code BRF-CCR-TW14-47.0/49.0-20191008

Sample Name BRF-CCR-TW14-47.0/49.0-20191008

Sample Date 10/8/2019 1:42:00 PM

Location BRF-TW14

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 0.389 J LP,S 0.463 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 8.77 1.08 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 4.34 0.829 0.333 0.333 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 4.43 0.690 0.317 0.317 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.142 J LP 0.0950 0.126 0.126 1.00 Y Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.247 U 0.453 0.764 0.764 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 8 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-8

Sys Sample Code BRF-CCR-TW14-51.5/53.5-20191008

Sample Name BRF-CCR-TW14-51.5/53.5-20191008

Sample Date 10/8/2019 2:25:00 PM

Location BRF-TW14

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 0.425 U 0.324 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 7.68 0.962 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 4.08 0.758 0.327 0.327 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 3.60 0.592 0.288 0.288 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.107 U 0.0953 0.145 0.145 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.318 U 0.310 0.500 0.500 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 9 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



Lab Sample ID 180-97022-9

Sys Sample Code BRF-CCR-TW14-56.5/58.5-20191008

Sample Name BRF-CCR-TW14-56.5/58.5-20191008

Sample Date 10/8/2019 3:04:00 PM

Location BRF-TW14

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 0.229 U 0.381 N Yes 1 NA

EPA 901.1 Radium 226 + radium 228 RA226/228 T PCI/G 6.48 0.848 Y Yes 1 NA

Radium 228 15262-20-1 T PCI/G 2.85 0.596 0.394 0.394 1.00 Y Yes 1 NA

Radium-226 13982-63-3 T PCI/G 3.63 0.603 0.324 0.324 1.00 Y Yes 1 NA

EPA 903.0 Radium-226 13982-63-3 S PCI/L 0.102 U 0.105 0.167 0.167 1.00 N Yes 1 NA

EPA 904.0 Radium 228 15262-20-1 S PCI/L 0.127 U 0.366 0.631 0.631 1.00 N Yes 1 NA

Report Generated: 12/5/2019 1:54:19 PM
Page: 10 of 10

TVA CCR Program
Facility: Bull Run Fossil Plant
SDG: 180970221



SECTION 3 

SUPPORTING DOCUMENTATION FOR QUALIFIERS 



It\ ti'- VIRONJ'MNTAL 
QSTA DAROS 

RADIOLOGICAL ANALYSIS SUPPORT DOCUMENTATION 

-

ESI project name: TVA-BRF El 
-----------

Sam p I e Collection Dates: 10/8/19 
-----------

Job Number 20188395.A000 

Project Manager: AJC 
- ------- ---

Laboratory: TestAmerica-St. Louis 

Deliverable : Level IV (Full) (X) 

Limited ( ) 

Other: 

Reviewed by: Danielle Coles 

Approved by: V ·, )' c_· \ / 

Completion Date \ d \ S \ I Ci 

Applicable Sample No's ( X ) Refer to Table 1 in the Quality 
Assurance Review 

Sample No. 

180-97022-1 

Lab Control No. 

Criteria Examined in Detail Problems Identified Support Documentation 
Attachments 

Check (✓) if Yes or Footnote Check (✓) if Yes or Footnote Check (✓) if Yes or Footnote 
Letter for Comments Below Letter for Comments Below Letter for Comments Below 

The following table indicates criteria that 
were examined, the identified problems, 
and support documentation attachments 

"-: 0 0 "-: 0 0 "-: 0 0 
~ (") '<l' ~ (") '<t 0 ("') '<l' 
0 0 0 0 0 0 0 0 en en en en en en en en en 

Holding..,Times X X i X ' 
Blank Analvsis Results X ! X ! X ''''i i I I 

Laboratol)'. Control Standard <LCS\ X ' X ! X I i X : X I 
! 

Tracer/Chemical Yield X ! X i l --- ....... 
Duolicate Analysis: (...) Field ( X ) Lab X ! I --- , _,_,,,.,_.,, .... .................. 
Matrix Spike Results ·-... --. _.,. 
Quantitation of Results X X X 
Detection Limit j 
Efficiem:y/Energy Calibrations X X X I -
Initial Calibration Verifications X I I ' .. 
Annual Calibration Verifications ! I 
Continuina Calibration Checks X X X I 
Continuinq Calibration Backgrounds X X X 

............. ······1 
! 

Sample Preservation X X X ! i ............. 
Condition o.~ ... Receiot X ! X i X I 
Others: l i I 

Comments : All results are usable unless otherwise qualified. 



Client Sample Results 
Client: Environmental Standards Inc. 
ProjecUSite : BRF _CCR_2019 1008_ 1 B 

Client Sample ID: BRF-CCR-FB04-20191008 ~ TW14 
Date Collected: 10/08/19 08:14 
Date Received: 10/09/19 09:00 

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

Un cert. Uncert. 
Analyte Result Qualifier (211+/-) (211+/-) 

Radium 226 and 228 16.3 o ,~ 21 .9 22.0 
(positive only) 
Radium-226 16.3 u 13.3 13.4 
Radium-228 -3.73 u 17.4 17.4 

RL 

50.0 

50.0 

Page 16 of 44 

MDC 

16.9 

37.5 

Unit 

pCi/L 

pCi/L 

pCi/L 

Job ID: 180-97022-1 

Lab Sample ID: 180-97022-1 
Matrix: Water 

Prepared Analyzed Oil Fae 
10/15/19 20:57 11/07/1919:04 - 1 

10/15/19 20:57 11 /07/1919:04 

10/15/19 20:57 11/07/19 19:04 

Eurofins TestAmerica , Pittsburgh 

11 /20/2019 

II 

11 

II 



Client Sample Results 
Client: Envi ronmental Standards Inc. Job ID: 180-97022-1 
Project/Site: BRF _CCR_2019 1008_ 1 B 

Client Sample ID: BRF-CCR-TW14-31.5/33.5-20191008 -TW14 Lab Sample ID: 180-97022-4 
Date Collected: 10/08/19 09:44 Matrix: Solid 
Date Received: 10/09/19 09:00 

Method: 901 .1 - Radium-226 & Other Gamma Emitters (GS) 11 Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (211+1-) (211+1-) RL MDC Unit Prepared Analyzed Oil Fae 

Radium 226 and 228 7.46 0.724 0.905 pCilg 10/16/19 15 :32 11 /14/19 15:54 --1 

(positive only) 
Radium-226 3.83 0.509 0.646 1.00 0.328 pCi/g 10/16/19 15:32 11 /14/1915:54 

Radium-228 3.63 0.515 0.634 0.178 pCi/g 10/16/19 15:32 11 /14/1915:54 

Method: 903.0 - Radium-226 (GFPC) - SPLP East D Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (211+/-) (211+1-) RL MDC Unit Prepared Analyzed Oil Fae 

Radium-22 6.J ~ 0.208 0.129 0.131 - 1.00 --0182 pCi/L 11 /01 /1911 :27 11/19/19 07:05 ---1 

Carrier ¾ Yield Qualifier Limits Prepared Analyzed Di/ Fae 

Ba Carrier 743/ 40- 110 11101/19 11 :27 11119/19 07:05 --1 

Method: 904.0 - Radium-228 (GFPC) - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (211+/-) (211+/-) RL MDC Unit Prepared Analyzed Oil Fae 

Radium-228 0.41 6 u 0.347 0. 350 1.00 0.554 pCi/L 11 /01 /1912:00 11 /12/19 18:34 

Carrier ¾ Yield Qualifier Limits Prepared Analyzed Di/ Fae 

Ba Carrier 74.3 40 - 110 11/01/ 19 12:00 11/ 12/ 19 18:34 

Y Carrier 867✓ 40 - 110 11101/ 19 12:00 11112/ 19 18:34 

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228 - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (211+/-) (211+/-) RL MDC Unit Prepared Analyzed Oil Fae 

Radiu m 226 and 228 0.624 J,$ 0.370 0.374 5.00 pCi/L 11 /2 0/19 09:42 ---1 

Eurofins TestAmerica, Pittsburgh 
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Client Sample Results 
Cl ient: Environmental Standards Inc. 
Project/Site: BRF _CCR_20191008_ 1 B 

Client Sample ID: BRF-CCR-TW14-36.5/38.5-20191008 -TW14 
Date Collected: 10/08/19 10:37 
Date Received: 10/09/19 09:00 

Method: 901 .1 - Radium-226 & Other Gamma Emitters (GS) 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2o+I-) (2o+I•) RL MDC Unit 

Radium 226 and 228 8.02 0.706 --0.919 pCi/g 

(positive only) 
Radium-226 4.49 0.522 0.700 1.00 0.338 pCilg 

Radium-228 3.53 0.475 0.596 0.404 pCilg 

Method: 903.0 - Radium-226 (GFPC) - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2o+I-) (2o+I-) RL MDC Unit 

Radiu m-226 0.0179 u 0.0855 0.0855 1.00 0.161 pCTlL 

Carrier % Yield Qualifier Limits 

Ba Carrier 
--

81.1/ 40- 110 

Method: 904.0 • Radium-228 (GFPC) - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2o+I-) (2o+I-) RL MDC Unit 

Radium-228 -0.104 u 0.449 0.449 1.00 0.804 pCi/L 

Carrier %Yield Qualifier Limits 

Ba Carrier 81 .1 40 - 11 0 

Y Carrier 684✓ 40 - 110 

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228 - SPLP East 
Count Total 

Uneert. Un eert. 
Analyte Result Qualifier (2o+I-) (2o+I-) RL MDC Unit 

Radium 226 and 2~ 0.0179 u 5 
' 

0.457 0.457 5.00 pCi/L 

Page 20 of 44 

Job ID: 180-97022-1 

Lab Sample ID: 180-97022-5 

Prepared 

10116119 15:32 

10116119 15:32 

10116119 15:32 

Prepared 

11 101 119 11 :27 

Prepared 

11/0 1/ 1911 :27 

Prepared 

11 /0111912:00 

Prepared 

11/01119 12.00 

11/01119 12:00 

Prepared 

Matrix: Solid 

Analyzed 

1111411915:55 

11 11411915:55 

11114119 15:55 

Analyzed 

TT719119 07:05 

Analyzed 

11119/19 07:05 

Analyzed 

11/1211918:36 

Analyzed 

11112/19 18:36 

11112/19 18:36 

Analyzed 

11/20/19 09:42 

Oil Fae 

1 

Oil Fae 

1 

Di/Fae 

1 

Oil Fae 

Di/ Fae 

Oil Fae 

1 

Eurofins TestAmerica, Pittsburgh 
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Client Sample Results II Client: Environmental Standards Inc. Job ID: 180-97022-1 
ProjecUSite: BRF _CCR_20191008_ 18 

Client Sample ID: BRF-CCR-TW14-41.0/44.0-20191008 ~ TW14 Lab Sample ID: 180-97022-6 
Date Collected: 10/08/19 11 :25 Matrix: Solid 
Date Received: 10/09/19 09:00 

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

11 Count Total 

Uneert. Uneert. 
Analyte Result Qualifier (2o+/-) (2o+/-) RL MDC Unit Prepared Analyzed Oil Fae 
Radium 226 and 228 7.47 0.667 0.862 pCi/g 10/16/19 15:32 11/14/1916:27 ---1 

(positive only) 
Rad ium-226 4.04 0.412 0.588 1.00 0.238 pCi/g 10/16/1915:32 11/14/1916:27 
Radiu m-228 3.43 0.525 0.63 1 0.41 3 pCi/g 10/16/19 15:32 11/14/1916:27 

Method: 903.0 - Radium-226 (GFPC) - SPLP East 

IJ Count Total 

Uneert. Uneert. 
Analyte Result Qualifier (2o+/-) (2o+I-) RL MDC Unit Prepared Analyzed Oil Fae 

- -0.0673 -u-- ----
0.169 pCi/L 11 /01/19 11:27 11 /19/19 07 :05 Ra di um-226 0.0706 0.0708 1.00 1 

Carrier ¾Yield Qualifier Limits Prepared Analyzed Di/Fae 
Ba Carrier ~ j 40.110 11/01/1911 :27 11/19119 07.05 1 

Method: 904.0 - Radium-228 (GFPC) - SPLP East 

IE Count Total 

Uneert. Uneert. 
Analyte Result Qualifier (2o+I-) (2o+I-) RL MDC Unit Prepared Analyzed Oil Fae 
Radium-228 0.228 u 0.344 --0.345 1.00 0.577 pCilL 11/01/19 12:00 11/12119 18:36 1 

Carrier ¾Yield Qualifier Limits Prepared Analyzed Di/Fae 
Ba Carrier 80.2 

---
- 40- 110 11101/19 12:00 11/12/19 18:36 1 

Y Carrier 85 1/ 40 - 110 11/01/1912.00 11/12119 18:36 1 

Method: Ra226 Ra228 - Combined Radium-226 and Radium-228 - SPLP East -
Count Total 

Uneert. Uneert. 
Analyte Result Qualifier (2o+/-) (2o+/-) RL MDC Unit Prepared Analyzed Oil Fae 
Radium 226 and 228 0.228 u. ~ 0.351 0.352 5.00 pCi/L 11 /20/19 09:42 

Eurofins TestAmerica, Pittsburgh 
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Client Sample Results 
Client: Environmental Standards Inc. Job ID: 180-97022-1 
Project/Site: BRF _CCR_20191008_18 

Client Sample ID: BRF-CCR-TW14-47.0/49.0-20191008 ~ TW14 Lab Sample ID: 180-97022-7 
Date Collected: 10/08/19 13:42 Matrix: Solid 
Date Received: 10/09/19 09:00 

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

Uneert. Uneert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fae 

Rad ium 226 and 228 8.77 0.875 1.08 pCi/g 10/16/19 15:32 11 /14/19 16:28 
(positive only) 
Radium-226 4.43 0.522 0.690 1.00 0.317 pCi/g 10/16/19 15:32 11/1 4/1916 :28 

Radium-228 4.34 0.702 0.829 0.333 pCi/g 10/16/19 15:32 11 /1 4/19 16:28 

Method: 903.0 - Radium-226 (GFPC) - SPLP East 

II Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fae 

Radium-226 J, LP 0.142 0.0941 0.0950 1.00 0.126 pCi/L 11/01/19 11:27 11/19/19 07 :05 1 

Carrier ¾ Yield Qualifier Limits Prepared Analyzed Di/ Fae 

Ba Carrier 76 v 40-110 11/01 /1911 :27 11119/19 07:05 1 

Method: 904.0 - Radium-228 (GFPC) - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fae 
Radi um-228 0.247 u 0.453 0.453 1.00 0.764 pCi/L 11/01/19 12:00 11/12/19 18:37 

Carrier ¾ Yield Qualifier Limits Prepared Analyzed Di/ Fae 
Ba Carrie-,-- 76.8 40 - 110 11/01119 12.00 11/12119 18.·37 

Y Carrier 73 :; 40 - 110 11/01 /1912:00 11/12119 18:37 

Method: Ra226 Ra228 - Combined Radium-226 and Radium-228 - SPLP East -
Count Total 

Uneert. Un cert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fae 

Radium 226 and 228 0.389 .Ii' J,S 0.463 --D.463 5.00 pCi/L 11 /20/19 09 :42 

Eurofins T estAmerica, Pittsburgh 
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Client Sample Results 
Client: Environmental Standards Inc. Job ID: 180-97022-1 
Project/Site: BRF _CCR_20191008_ 1 B 

Client Sample ID: BRF-CCR-TW14-61.5/63.5-20191008 - TW14 Lab Sample ID: 180-97022-10 
Date Collected : 10/08/19 15:49 Matrix: Solid 
Date Received: 10/09/19 09 :00 

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) 11 Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fae 

Radiu m 226 and 228 7.66 0.645 0.853 pCi/g 10/16/19 15:32 11/14/19 17:08 1 

(positive only) 
Radium-226 3.82 0.407 0.569 1.00 0.247 pCi/g 10/16/19 15:32 11/1 4/19 17 :08 

Radium-228 3.84 0.501 0.636 0.322 pCi/g 10/16/19 15:32 11/14/19 17 :08 

Method: 903.0 - Radium-226 (GFPC) - SPLP East 

IJ Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fae 

Radium-226 0.0336 0-- 0.104 0.104 1.00 0.190 pCi/L 11/01/1911 :27 11/19/19 07 :06 1 

Carrier ¾Yield Qualifier Limits Prepared Analyzed Di/Fae 

Ba Carrier 754/ 40 - 110 11/01/19 11 :27 11/19/19 07.06 

Method: 904.0 - Radium-228 (GFPC) - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fae 

Radium-228 -0.154 u 0.361 0.361 1.00 0.664 pCi/L f1/01/19 12:00 11/12/1918:37 

Carrier ¾Yield Qualifier Limits Prepared Analyzed Di/ Fae 

Ba Carrier 754 40 - 110 11101119 12.·oo 11/12/19 1 B.·37 

Y Carrier aooj 40 - 110 11/01/1912.00 11/ 12119 18:37 

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228 - SPLP East 
Count Total 

Uneert. Uneert. 

Analyte Result Qual ifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fae 

Radium 226 and 2~ 0.0336 u,S 0.376 0.376 5.00 pCi/L 11 /20/19 09 :42 

Eurofins TestAmeri ca , Pittsburgh 
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QC Sample Results 
Client: Environmental Standards Inc. 
ProjecUSite: BRF _ CCR_20191008_ 1 B 

Job ID: 180-97022-1 

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

Lab Sample ID: 180-97022-2 DU Client Sample ID: BRF-CCR-TW14-21.0/24.0-20191008 ~ TW14 
Matrix: Solid Prep Type : Total/NA 
Analysis Batch: 450358 Prep Batch: 44(D6 

Total 

Sample Sample DU DU Uncert. RER 
Analyte Result Qual Result Qual (2a+I-) RL MDC Unit RER Limit 

Radium 226 and 8.08 7.355 0.828 pCi/g 1.11 0.41 
228 (positive 
only) 

\.3; 0.47 Radium-226 4.51 3.933 0.544 1.00 0.210 pCi/g 

Radium-228 3.57 3.422 0.624 0.354 pCi/g 
~·~y.12 

Method: 903.0 - Radium-226 (GFPC) 

Lab Sample ID: MB 160-448541/21-A Client Sample ID: Method Blank 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch : 451139 Prep Batch: 448541 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+I-) (2a+I-) RL MDC Unit Prepared Analyzed Oil Fae 
Radium-226 (,h..v ---=o.o3367 u 0.0795 0.0795 77fo ---o:T7o ~ 11/01/19 ffn 11119/19 08 :51 1 

MB MB 
Carrier ¾Yield Qualifier Limits Prepared Analyzed Di/Fae 
Ba Carrier 802/ 40 ~ 11/01/191127 11/19/19 08:51 

Lab Sample ID: LCS 160-448541/1-A Client Sample ID: Lab Control Sample 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 451139 Prep Batch: 448541 

Total 80-12>7-
Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+I-) RL MDC Unit %Rec Limits 
Radium-226 11.4 11 .84 1.27 ----:r:oo 0.178 pCilL 104✓ 75-125 

LCS LCS 

Carrier ¾Yield Qualifier Limits 
--

Ba Carrier 71 .5 40 - 110 

Lab Sample ID: LCSD 160-448541/2-A Client Sample ID: Lab Control Sample Dup 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 451139 Prep Batch: 448541 

Total Pi0-129/ 2 
Spike LCSD LCSD Uncert. • Rec. RER 

Analyte Added Result Qual (2a+I-) RL MDC Unit %Rec Limits RER Limit 
Radium-226 11A 9.586 "f06 1.00 0.191 pCi/L 8Y 75-125 0.97 

@ LCSD LCSD 

Carrier ¾ Yield Qualifier Limits 
J,1.f:Jt,1 Ba Carrier 72.6 40-110 

Eurofins TestAmerica , Pittsburgh 
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SECTION 4 

CASE NARRATIVE AND CHAIN-OF-CUSTODY RECORD 



Client: Environmental Standards Inc. 
Project/Site: BRF _CCR_20191008_ 1 B 

Case Narrative 
Job ID: 180-97022-1 II 

Job ID: 180-97022-1 - 11 
Laboratory: Eurofins TestAmerica, Pittsburgh 

Narrative 

Receipt 

Job Narrative 
180-97022-1 

The samples were received on 10/10/2019 9:00 AM; the samples arrived in good condition , properly preserved and on ice. The 
temperatures of the 4 coolers at receipt time were 2.6° C, 3.2° C, 3.4° C and 3. 7° C. / 

RAD 
Method 901.1 : Gamma Prep Batch 160-446346 
Any minimum detectable concentration (MDC), critical value (DLC) , or Safe Drinking Water Act detection limit (SOWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. / 

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date. 

Many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do have are very poor. Often , 

11 
D 
fJ 
D 
D 

such analytes are reported by gamma spectrometry assuming secular equilibrium with a longer-lived parent. The client should ensure ffl 
that such inference is acceptable for their sample based upon process knowledge. The following assumptions were made for this report : lliiil 
Inferred from Reported to Analyte 
Ac-228 Ra-228 f' 

Bi-214 Ra-226 ✓ 
BRF-CCR-FB04-20191008 - TW14 (180-97022-1 ), (LCS 160-446346/2-A) , (MB 160-446346/1-A) and (180-97022-A-1-B DU) 

Method 901 .1: Gamma Prep Batch 160-446486 
Any minimum detectable concentration (MDC), critical value (DLC) , or Safe Drinking Water Act detection limit (SOWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. 

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date. 

Many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do have are very poor. Often , 
such analytes are reported by gamma spectrometry assuming secular equ ilibrium with a longer-lived parent. The client should ensure 
that such inference is acceptable for their sample based upon process knowledge. The following assumptions were made for this report: 
Inferred from Reported to Analyte 
Ac-228 Ra-228 ., 
Bi-214 Ra-22Ev' 
BRF-CCR-TW14-21 .0/24.0-20191008 - TW14 (180-97022-2) , BRF-CCR-TW14-26.5/28.5-20191008 - TW14 (180-97022-3) , 
BRF-CCR-TW14-31 .5/33.5-20191008 -TW14 (180-97022-4), BRF-CCR-TW14-36.5/38.5-20191008 -TW14 (180-97022-5), 
BRF-CCR-TW14-41 .0/44.0-20191008 - TW14 (180-97022-6), BRF-CCR-TW14-47.0/49.0-20191008 - TW14 (180-97022-7) , 
BRF-CCR-TW14-51 .5/53.5-20191008 - TW14 (180-97022-8), BRF-CCR-TW14-56.5/58.5-20191008 - TW14 (180-97022-9) , 
BRF-CCR-TW14-61 .5/63.5-20191008 - TW14 (180-97022-10) and (180-97022-A-2-C DU) 

Method 903.0: Radium-226 Prep Batch 160-448541 
Any minimum detectable concentration (M DC), critica l value (DLC), or Safe Drinking Water Act detection limit (SOWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. 

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date. 
BRF-CCR-TW14-21 .0/24.0-20191008 - TW14 (180-97022-2), BRF-CCR-TW14-26.5/28.5-20191008 - TW14 (180-97022-3), 
BRF-CCR-TW14-31 .5/33.5-20191008 -TW14 (180-97022-4) , BRF-CCR-TW14-36.5/38.5-20191008 - TW14 (180-97022-5) , 
BRF-CCR-TW14-41 .0/44.0-20191008 - TW14 (180-97022-6), BRF-CCR-TW14-47.0/49.0-20191008 - TW14 (180-97022-7) , 
BRF-CCR-TW14-51 .5/53.5-20191008 - TW14 (180-97022-8), BRF-CCR-TW14-56.5/58.5-20191008 - TW14 (180-97022-9), 
BRF-CCR-TW14-61 .5/63.5-20191008 -TW14 (180-97022-10), (LCS 160-448541/1-A), (LCSD 160-448541/2-A) and (MB 
160-448541 /21-A) 

Method 904.0: Radium-228 Prep Batch 160-448542 

Page 3 of 44 
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Client: Environmental Standards Inc. 
Project/Site: BRF _CCR_20191008_ 1 B 

Case Narrative 
Job ID: 180-97022-1 II 

~-----

Job ID: 180-97022-1 (Continued) - n 
Laboratory: Eurofins TestAmerica, Pittsburgh (Continued) 

The laboratory control sample (LCS) spike recovery (129%) is outside of the upper control limit of 125% indicating potentially biased 10 ~ 1 
results. Associated samples are non-detect (activity < MDC), indicating no adverse affects to the sample results. The results are reported r''t 
with this narrative. 
BRF-CCR-TW14-21 .0/24.0-20191008 - TW14 (180-97022-2) , BRF-CCR-TW14-26.5/28.5-20191008 - TW14 (180-97022-3) , 
BRF-CCR-TW14-31 .5/33.5-20191008 - TW14 (180-97022-4 ), BRF-CCR-TW14-36.5/38.5-20191008 - TW14 (180-97022-5) , 
BRF-CCR-TW14-41 .0/44.0-20191008 - TW14 (180-97022-6), BRF-CCR-TW14-47.0/49.0-20191008 - TW14 (180-97022-7) , 
BRF-CCR-TW14-51 .5/53.5-20191008-TW14 (180-97022-8), BRF-CCR-TW14-56.5/58.5-20191008 -TW14 (180-97022-9) , 
BRF-CCR-TW14-61.5/63.5-20191008 - TW14 (180-97022-10) , (LCS 160-448542/1-A), (LCSD 160-448542/2-A) and (MB 
160-448542/21-A) 

Method 904.0: Radium-228 Prep Batch 160-448542 
Any minimum detectable concentration (MDC) , critical value (DLC) , or Safe Drinking Water Act detection limit (SOWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative. 

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date. 
BRF-CCR-TW14-21.0/24.0-20191008 - TW14 (180-97022-2), BRF-CCR-TW14-26.5/28.5-20191008 - TW14 (180-97022-3), 
BRF-CCR-TW14-31 .5/33.5-20191008 - TW14 (180-97022-4) , BRF-CCR-TW14-36.5/38.5-20191008 - TW14 (180-97022-5), 
BRF-CCR-TW14-41.0/44.0-20191008-TW14 (180-97022-6) , BRF-CCR-TW14-47.0/49.0-20191008 -TW14 (180-97022-7), 
BRF-CCR-TW14-51.5/53.5-20191008 - TW14 (180-97022-8) , BRF-CCR-TW14-56.5/58.5-20191008 - TW14 (180-97022-9), 
BRF-CCR-TW14-61.5/63.5-20191008 - TW14 (180-97022-10) , (LCS 160-448542/1-A) , (LCSD 160-448542/2-A) and (MB 
160-448542/21-A) 

Method Fill_Geo-21 : Gamma Prep Batch 160-446486: Samples BRF-CCR-TW14-21.0/24.0-20191008 -TW14 (180-97022-2), 
BRF-CCR-TW14-26.5/28.5-20191008 - TW14 (180-97022-3) , BRF-CCR-TW14-31.5/33.5-20191008 - TW14 (180-97022-4), 
BRF-CCR-TW14-36.5/38.5-20191008 -TW14 (180-97022-5) , BRF-CCR-TW14-41 .0/44.0-20191008 -TW14 (180-97022-6), 
BRF-CCR-TW14-47.0/49.0-20191008 -TW14 (180-97022-7) , BRF-CCR-TW14-51 .5/53.5-20191008 -TW14 (180-97022-8), 
BRF-CCR-TW14-56.5/58.5-20191008 - TW14 (180-97022-9) , BRF-CCR-TW14-61 .5/63.5-20191008 - TW14 (180-97022-10) and 
(180-97022-A-2-A DU) are powdery soil which exhibits low density. 

Method PrecSep_0: Radium 228 Prep batch 160-448542: 
Insufficient sample volume was available to perform a sample duplicate for the following samples: BRF-CCR-TW14-21 .0/24.0-20191008 
- TW14 (180-97022-2), BRF-CCR-TW14-26.5/28. 5-20191008 - TW14 (180-97022-3) , BRF-CCR-TW14-31 .5/33.5-20191008 - TW14 
(180-97022-4), BRF-CCR-TW14-36.5/38.5-20191008 -TW14 (180-97022-5), BRF-CCR-TW14-41 .0/44.0-20191008-TW14 
(180-97022-6) , BRF-CCR-TW14-47.0/49.0-20191008-TW14 (180-97022-7) , BRF-CCR-TW14-51 .5/53.5-20191008 ~ TW14 
(180-97022-8) , BRF-CCR-TW14-56.5/58.5-20191008 - TW14 (180-97022-9) and BRF-CCR-TW14-61.5/63.5-20191008 - TW14 
(180-97022-10). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate 
batch precision. 

Method PrecSep_0: Radium 228 Prep batch 160-448542: 
Yttrium carrier recovery is outside the upper control limit (110%) for the following sample: BRF-CCR-TW14-31.5/33.5-20191008 - TW14 
(180-97022-4) . The final Yttrium precipitation appeared larger than the QC associated with this batch, indicating the possibility of matrix 
interference. ~ µe.. l.alo1o<, tit. 'vc.( 

Method PrecSep_0: Radium 228 Prep Batch 160-448542: 
Double the amount of Y Carrier_00038 was inadvertently added to the following sample: BRF-CCR-TW14-31.5/33.5-20191008 - TW14 
( 180-97022-4 ). 

Method PrecSep STD: Radium 226 Prep Batch 160-448541 : 
Insufficient sample volume was available to perform a sample duplicate for the following samples: BRF-CCR-TW14-21.0/24.0-20191008 
- TW14 (180-97022-2) , BRF-CCR-TW14-26.5/28.5-20191008 - TW14 (180-97022-3) , BRF-CCR-TW14-31 .5/33.5-20191008 - TW14 
(180-97022-4) , BRF-CCR-TW14-36.5/38.5-20191008 -TW14 (180-97022-5) , BRF-CCR-TW14-41 .0/44.0-20191008 -TW14 
(180-97022-6) , BRF-CCR-TW14-47.0/49.0-20191008 -TW14 (180-97022-7) , BRF-CCR-TW14-51 .5/53.5-20191008-TW14 
(180-97022-8) , BRF-CCR-TW14-56.5/58.5-20191008 -TW14 (180-97022-9) and BRF-CCR-TW14-61 .5/63.5-20191008-TW14 
(180-97022-10). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate 
batch precision. 
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Client: Environmental Standards Inc. 
ProjecUSite: BRF _CCR_20191008_ 1 B 

Job ID: 180-97022-1 (Continued) 

Case Narrative 

Laboratory: Eurofins TestAmerica, Pittsburgh (Continued) 

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

Page 5 of 44 
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Sample Summary 
Cl ient: Environmental Standards Inc. 
Project/Site: BRF _CCR_20191008_ 1 B 

Lab Sample ID Client Sample ID 
180-97022-1 BRF-CCR-FB04-20191008 - TW14 

180-97022-2 BRF-CCR-TW14-21 .0/24.0-20191008 - TW14 
180-97022-3 BRF-CCR-TW14-26.5/28.5-20191008 - TW14 
180-97022-4 BRF-CCR-TW14-31 .5/33 .5-20191008 - TW14 
180-97022-5 BRF-CCR-TW14-36 .5/38 .5-20191008 - TW14 

180-97022-6 BRF-CCR-TW14-41 .0/44.0-20191008 ~ TW14 
180-97022-7 BRF-CCR-TW14-47.0/49.0-20191008 ~ TW14 

180-97022-8 BRF-CCR-TW14-51 .5/53.5-20191008 - TW14 

180-97022-9 BRF-CCR-TW14-56 .5/58 .5-20191008 - TW14 
180-97022-10 BRF-CCR-TW14-61/ 63.5-20191oov 1w14 

Job ID: 180-97022-1 

Matrix Collected Received Asset ID 
Water 10/08/19- 08 :14) 10109119 09:00 ---------

Solid 10/08/19 08 :35 , 10/10/19 09 :00 

Solid 10/08/19 09 : 04✓ 10/10/19 09 :00 

Solid 10/08/19 09:44 1 10/09/19 09:00 

Solid 10/08/19 10:37 ✓ 10/09/19 09:00 

Solid 10108119 11 :25 A 0109119 o9:oo 

Solid 10/08/19 13 :42✓10/09/ 19 09 :00 

Solid 10/08/19 14 : 25 ✓10/09/ 19 09:00 

Solid 10/08/19 15 : 04✓10/09/1 9 09:00 

Solid 10/08/19 15:49 / 10/09/19 09:00 

Eurofins TestAmerica, Pittsburgh 
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[i!i 
TVA Environmental Investigations 

Tennessee Valley Authority COOlE.R No. ; T "" 4-
Coe ... , BRF cc~ 

I Chain-of-Custody/ Analytical Request Document I or I P•-
I CM~f-C,i,atocty .. • LEGAL DOCUMENT. AM ,. .. wnt neic. must a,. complllited and accurat:a ,,..o..c, BRF CCR --.. - ---= ,-.,tuldS-pliiH~..aio,. 

~ ...... : TestAmerica Pitt&"''""' U..lDI: Bui Run Foul PS.nl .. "',..,; &. 9aldan. ' M. Em'nutdl 
Lall .......... : 1301 ,.urv a unve """octt: 1&018014 .... ,..,.Ccwpany:: ~•=•ec 

IPll!sl>Umh, PA •~ •·•• --· 1215S -moo, Road ........ IWarehoulMt Row Nonh t 110 Market $tree! ·- Clnfon ._,Zlo: I llN.JnHs ~ 1c--. llflhone: I 14]21 '20-1411 

............... c;.....,~ ll•PM,-_: Roy Quinn ,a11W0C/'°n J z z IGai1•~ S..pfift,g T~ Nuntbef' : I 1 
t ,,,.,1ot11 

""'""' Phorw'Fu: 423-751-3753 
I/ ,,,_.., [6f5:...'\01-:,1411b1~, Slll'PM&l.tt: ~·~ kftdfOOtHefdCo,vto: l l.l~UI.Q..t.11.tl~W.JI ......... I Gail . l. nnr.®lostamer,c.ainc.com / 

~ A TutMr.,_,.TIIN / 
II CN.Dl(M,R(),\1'5 U~Ol'r1 / .. ,, ' TATifdlfereNftomBolow ____ jn / 

' 
'1i 

\ i" 24 HoUOI V 
I ~ ' 3 Business Days 

1,, 
j a' -... - ~I/ ' '• . 0. r 5 Business Doys 

i - ...... w :IE w J ~l~ Un• UM 0 0 
~ ¥ 10 Busin••• Days 

0 'r <.) &! £ s u w ~-2. 
0.. 

X co ... ~ I/ .. Q. ii: 0 n SAMPLE ID SAMPLE ~ c!l ~ 
n. 

SAIIPLE ~ Co!llfflflnb/ i l/ .. I- :IE SAMPLE DATE ~ Samplea IDs MUST BE UNIQUE LOCATION t: < I!) < l!IIE 8 Lab Sample 1.0. 1,Y '0 :IE ti) ,. I I - !! C: • 
"' w '? :i; ~ff .. 

BRF-CCR-FS0,,.20191008 ,,,.. TW14 NA NA AO • G FB ./ 1018/2019 0814 3 .. ,=-- 0 .. ,. 
BRF-CCR•1W14-2U)/24.0-20191006 ✓ TW14 21 .0 24.0. CCR G N 1018/2019 0835 2 CEC samcle 0 X I/ 

BRF-CCR-TWl.._26,5/28.5-20191008 TW14 26.S. 28.5 ._ CCR G N 10/8/2019 0904 , 2 J0. ... ,-7 I) X I • I/ 
BRF-CCR• 1Wl4-3 t .5133.5-20191008 TW14 31 .5 r33,5 CCR G N 10/8/2019 0944 , 3 . ,.,;;;.,,- " X ~v 
8RF-CCR-1Wl4'16.5138,S-20191008 1.- TW14 36.5 h18.5 -- ccR G N 10/812019 1037 ; 2 / " X ~ 
BRF-ccR-lWl~I .0/44.o-:10191008 '-' TW14 41 .0. 44.0 CCR G N 10/8/2019 1125 , 2 CEC samole " X , v 
BRF-CCR-1Wl~7.0l•9.0-20191008 V TW14 47.0- 49.0 .,.CCR G N 10/8/2019 1342 - 2 / e X I/ 

BRF-CCR-TW1'4-51.5153.5-20191008, V TW14 51 .5 , 53,S. CCR G N 10/8/2019 1425 • 2 .{fl'/ r. X v 
BRF-CCR-TW14-56.515&.5-20t91008 , I/ TW14 56.5 58.5 CCR G N 10/82019 1504 2 ~? r. X v 
BRF-CCR-TW I 4-61 ,5163.5-2019 100ll , I/ TW14 61 ,5 ~3.:;. CCR G N/ 10/8/2019/ 1549 , 2 / u x ~ , 

~ COMM~ Wtl\ldlont.: .~~~lplCOftdldottll 

Additional volume collected should be used for _.,--::, 1 /'_ K--~-f'.'V i[ , ,,, -~- ,,f. ·- " '• Su.lm•Bolden (st.nl:«.) H\'0812019 1730 qw,, ,,,<' laboratory duplicate analysis . 
.__ .. .. " "' ., .. 

R~Xllt ., -·- o Ya <J 'hll " '• SI U\101/)019 --L-- .. .. D No .. .. ., ., 
,. .. - I--~ "'• .,,. "'• U T• 

~ 0 .. " "' .. .. .. .. ----- "'• U Y• "'• " ' • 
,1 0 ... .. .. 0 .. .. ... 

,. ! C i a C":'-~ - . ,~ ...... ! ~ 

' s ....... -. ti' fi Ii 
IA fl.---\ I I 7 ! i ii 

MllfttW'w' Fdmt.ln(tJ " • • • ;;: 
' I ~ :. ,3 :I 

,,.,,, 
~g10E ~~~ "..t c1;1.~t(!dY _ 

Ptoe '°'' Fo,m TVA3CCIJ7A 
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TVA Environmental Investigations 

Tennessee Valley Authority COOLER Na. : 7.,,. .. 4--
coc No: BRF cc~~ 

I Chaln-<>1-Custody I Analytical Request Document 1 of 1 P 00
--

I Chain-of-CuflOdy is a LEGAL CX>CU"1£.NT. M retevant tt.kk must be complllted and •ccUR'9 ,.,o-, BRF CCR 

"-"'* Slllp IO lAitl: --•-: ----~...,.: IT eslAmerica Pittsbumn Sha'°•: Bui Run Foul Plant ...,...,, 
&. 8olciw\.&lilE~ 

1..111,..,, .... : 1->U l"\.l'--lft unve •-t 1101182' S-pllngC...pooy. ,,,arnec 
IP1ttsbu~h PA" -~ &l•Addfu• 1:MSt-_,__Ro«t - !Warehouse RowNotih 1110 U.rtcot Stre•I 
I c- Clnton ... ,.,, TN.Jn11 ~ 1c-.l1~: I l.&.In J20. 1421 

l,a.......,OantM,C~ 9.NePMNafM: Roy Quinn Ul l '_,,017 ; .. ....... !Gail L""" ~ .. ; 423-751 -3753 ~#tg T..-n Nl.nW: f1 '10 ""'~' 
-.r 1u15-301...::, ( 41/v 1.r , ,u,-,.,-- Stlill PW EM .. : t.~ hf'ldl[.OOIHa,dC.,.,. 10: l ttl...Rlht!£Jtt4.tilil.~ V ...,,_ I Ga1U aoe(tt)le&tamencrnnc,com / v W'°IOlf201'1 ,.,...,.... T~na,ound Tl1n19 

ll (MJ)C)lr,lt(),11,'15 W ..0Co,1,fS V 
"'~.;.:~ ,-, ,, , .. 

TAT if dlf•renl from Below j n V ~- ~ • ----
~" 24 Hours V r: - •:· ... -~'[ ~ J 'L i l ~l " - / - l "~ .. ..i -i.! :~. 3 Business Doys 

I ,, ', l ~- ' ""("'J 

_.,._ 
"y ,? 1 a. ·· 5 Business 0,rys .. ~ r. '!i! ..... - w :I! w ; / / 

Unl Uni 0 0 a. v 1 O Bus in••• Dav• -~ 0 'r I:: a I 0 £ j t 5 1:S 
0 w ~ ~ / 
«I _, I l H V . Q. I: ~ 

a. ~ ., SAMPLE JO SAMPLE ~ ~ :I: SAMPLE DATE 
3AMPLE 

~ 
Comm4nta/ 1,Y ~ Sample• IDs MUST BE UNIQUE LOCATION ,: ,, < C) <( TIME 0 Lab Sample 1,0. :E "' u i i !I C c'; ~ AA V Ill w 0 . 

8Rf-CCR.f804-20191008 TW14 NA NA AO G FB 10/8/2019 0814 3 d~ " "'·- u," 
/ 

BRF-<:CR-1W14-21 .0l2• .M0191008 TW14 21 .0 24.0 CCR G N 10/8/2019 0835 2 CEC sample ,, X V 

BRf-CCR-1W14-26.5128.S-20191008 TW14 26.5 28.5 CCR G N 10/8/201 9 0904 2 ,,,,• / u X .. / 

BRF-CCR• 1W14-31 .S/33.S-2019100! TW14 31 .5 33.5 CCR G N 10/8/2019 0944 3 .. ,"';;/ u X f/ 
BRF-CCR-1W14-J6.5138.5-20191008 TW14 36.5 38.5 CCR G N 10/8/2019 1037 2 ./ 0 X ~ 
8Rf-CCR-lW14-41 .0/44,0-20191008 TW14 41.0 44.0 CCR G N 10/B/2019 1125 2 CEC sample " X IVV 

BRF-CCR-1W14-4 7 .Ol.9.D-2019100! TW14 47 .0 49.0 CCR G N 10/8/2019 1342 2 /n X V 
8Rf-CCR-lW1-4-51 .S/SJ.S-20191008 TW14 51 .5 53.5 CCR G N 10/8/2019 1425 2 -~1/ " X V 

6Rf-CCR•TW14-66.5/58.S·20191008 TW14 56.5 58.5 CCR G N 10/82019 1504 2 ~? " X V 
BRF-CCR-1W1~1 .5/63.S-20191008 TW14 61 .5 63.5 CCR G N 10/8/2019 1549 2 / " X / 

~ CoM.~bif JMINdlofta: ..., ... ._ ... Cood_ 

Additional volume collected should be used for is<-•-1- _./? 1 L. - ttwa,20HI mo ..... - ''/q,i "T ·- ., ... " '• 
laboratory duplicate analysis. 

·, '-- ~ TM'.-i,rv ~JJ 0 .. " "' 0 ... ~ 
M1DIDl/l0lt O Ya "'• hV• .,. 

SI lal'Ol/JO" -- :J i. .. .. .. .. u .. 

-,1 -~ 11 1'• O'f,et "'• "'• _:!-L-- n Mo 0 .. u .. 0 ... 

"'• . ,. fJ 'r• .,. 
! - -- .1 ., .. """ 0 .. 0 .. ~,· .s g i . ! I. c-' ., 

----- fv g j Su,i~~ - ·- I),' /'-1,_ I ) t t .. • • ! ;;; . ~ ~ .l! 
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7J 
ti) 
(0 

CD 
..... 
(;) 
(;) ..... 
0 -
(;) 
.i,,.. 
N 

N 
0 
N 
0 ..... 
CD 

II!] 
TVA Environmental Investigations 

Tennessee Valley Authority COOUANo. : (j. .. Ly 

coc ..,, BRF cc:~ 
I Chain-of-Custody/ Anatytlcal Request Document 1 of 1 PtDH 

I Cllain-<>f.Custody la• LEGAL DOCUIIEHT. Al -vant llolda .... ,t be compldtd and 1ccur-all T•tOooc:: BRF_CCR 

.................... , --- ----'--...,_: TeslAmerica Pitt•ouron st.109: Sul Run fos.si Plant 
_...,, 

S. Bdmft. , M.. E<tTI~ 
t...e~ ...... : 1 vu rulJII a Drive ,,a1.tt: 1801111.24 S..pHno Co.RpMy: I .,- .. -

f Plttsbumn PA ,..._ ·.v,. S-. Addtt1u 12l!!S t,,nrMmoo, Ro.ct - I Warehouse Row Notth 1110 Mli~at Street 
I ,- c, .... !latll.. Z in: HI l n1' c- lc-. lfPhoM: I ,~....,.. 310-1421 

........... Conlllllt .. ,..._ llltPM,,._.•: Roy Qufln ~loJCll/10\7 

!AO .... IGall Laae PtloNilFu: 423-751-3753 S..pflnQ TNffl HunlbN: 11 ~ z z tOnl.J ~l' 

,,_.., l fi1:--,,...u 11 .... ~ r-. 1101a-, ,.,...El'NIIH: ~ hNf ECOl'twd Copy to: I t.'£.Lb.:d.!~ V .,.,_ <.;a1 . SK1Ctzmes amenca1nc com / 
w 10l'JlllCl'I --TwMAM#ld TI.. / 

u CJ,UNJl#.0,.1'5 • tillJ0lilOC Qt.TS / 
TAT if dc'fcttent from Below ---- jn / 

' - (' ; 24 Hours / 
I ,-.:;,, ,. .. 

/ 
!. ..... ~ . 

~ " ._,.._ ·· 3 Bur.incs& Days 

.,i~v • ~- "I \_,"'I 
" D. 

i:,~ • '! ..... - w 2 w r S Business Days 
~ " 0 .. • u.a - 0 D. v 10 8usin••• Dav• 

0 'r ~ ·d. / ~ 

y 
0 E £ £ 

0 w 
~ . Q. Q. a: 

a, i. z 0 ~" .. SAMPLE ID SAMPLE ~ c!i I- ~ ~ SAMPLE DATE SAMPI.£ ~ Comments/ I n vvv ~ Samples 10. MUST BE UNIQUE LOCATION t! " 
<( ,., <( TIME 0 Lab Sample I.D. - !!I C: :f • VI <.> ii 1 

VI w ,., ~ "" . 8 8 
BRF-CCR-FB04-20191008 TW14 NA NA AO G FB 10/8/2019 0814 3 .. ~ ' 

11,w, I U I lt 

/ 

BRF-CCR-TW14-21 .0l2•.0-20191008 TW14 21 .0 24.0 CCR G N 10/8/2019 0835 2 CEC sample 0 X •V 
8Rf-CCR-TW14-26.5128.S-20191008 TW14 28.5 28.5 CCR G N 10/8/2019 0904 2 A::J,,/ 0 X . / 

BRF-CCR-TW14-31 .5133.S-20191008 TW14 31 .5 33.5 CCR G N 10/8/2019 0944 3 ... ~ " X l,\' / 
BRF-CCR-TW1ol-36.5138.S-20 191008 TW14 36.5 38.5 CCR G N 10/8/2019 1037 2 V " X '/ 
BRF.CCR-TW14-41 .0l44.0-20191009 TW14 41 .0 44.0 CCR G N 10/8/2019 1125 2 CEC sample 0 X ,,,v 
BRF-CCR-TW14-•'7 .Dl-4Q.0-20191008 TW14 47.0 49.0 CCR G N 10/8/2019 1342 2 / oc X / 

BRF-CCR-TW1•-5t .5153.S-2019 l 008 TW14 51 .5 53.5 CCR G N 10/8/2019 1425 2 .~o/ n X V 
BRF-CCR-TW1•-58 .5158.5-20191008 TW14 56.5 58.5 CCR G N 1018201 9 1504 2 .,,7 ,. X V 
BRF-CCR-TW1•-61 .5163.S-20t9 1008 TW14 61 .5 63.5 CCR G N 10/8/2019 1549 2 / u X / 

A.dclffoM Cotn~ k16trwctlon&: a-,,,p&,, A.-ipt ~ 

Additional volume collected should be used for su..m1Bokiitt'l(Stanf1C) ~ .k:6-c.- 10IOlflOt9 1730 t) i 1/,, ,._. , ...... ,,,._ 
"'• 

laboratory duplicate analysis. v,a ;v ti-, ""' " "' " .. j j ....-· 

Ja 10,,'0I/X)19 ··- 11 Y"' O Vo UYat 
S,a loJ01/?0tJ --- " "' " "" .. .. ,: ... 

~ ~-i.----- u lf'• ov. U 'f'• u v. 

""" .. .. u .. 0 .. ----- "'· U'l'eo ri •• "'· 
,1 " "" .. .. '"" n., 

C ] i -t>'' i " ! .. 
' 

c-... 
Su.ma 8dden -I ......,____- ~ iy ti j - /), ,..__..,__ I ) l l i ~ Elh~ "' • • l -= 

I ~ I ~ ,I 

PtQe tot I ~m TVA30057A 
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TVA Environmental Investigations 

Tennessee Valley Authority COOLER No.: ::> .. '-f 
coc No: BRF cc~ 

I Chaln-of-<:ustody / Analytical Request Document 1 of 1 PeaN 

I Chain-of..Cu,tocty la a LEGAL DOCUMENT. Al ,.tlvant flekN must M comp ... d and accurat. YNtO-: BRF _CCR 

Rlq..,.,..._,IOLlllb: hflu...,Profie,ct...,......,.,,: 

_ ... ___ 
la ..... : ITestAmerica Pill&burah st.10 • : Bui Run Fossil Rant 

_,.,, 
s. Selden, ' M. E.dmutldl 

Lllb~: 1->v ,u11111c:1 unve Prqtct9: 19011524 S..phr,vCOflllpany: ~tan1ec 
lt-'lnSLKMUII, t-'A 1 "' 'ut HeAddraM 1285---Roed ...... u IW..-.house RowNotth 1110 Ma.rt•! Slreet 
I - Clnlon IS-Zlo: I ITN, Jnui c- IC-. 11Phcriiw: I {•3'2'1J2G.1421 

......... c.... ........... llkPM"""'"'•: Roy Quinn ~1o,oa/Xl\1 

J z z 
""""' IGail uiae •23-751-3753 s.tttpllna T...-ft ~bet~ 11 s 10 """'" P'honialf"aa: 
Pl'ioeWf•.: IKl : l"'V I~ ,,v 1:)- -L.~ SllaPUEM.t: ~ S.fldEDOIHaldCofYlo: l!:ta !ll!::t!Pl~~Gt~ IL'J. ':1i /v .... ._ 1 c..,a11 Lac:ierrme!: arnencamc.com -\&~1')19 ~Tu,rw~n-- / - n GU..OrfOAl(l,l,'f'1 • ~ Dll'fl / 

TAT ii different from Below _ _ __ jn / 
1 24 Hours / 

l. : . l Business Days / 

~~ C " ·.• -... - ~/ 
~ Q. ,.. S 8U5iness Days 

•' - ' " : O.,Ch ...... w :IE w ~ ~~ 
. i.,:_,. 

.c,.,;:lj a 0 Q. v 10 Bu• in••• D•v• • j. __ .,, __ , - Uni! 0 'r ~ 0 i 0 &! -5 -5 X 
0 w ~ l, . Q. Q. ii: 
U) ...J !I 0 n V 

SAMPLE ID SAMPLE c!l ~ 
D.. 

i Commenta/ ., c!l .... ::i' SAMPLE DATE SA11Pl£ i V 
~ Sample• 10. MUST BE UNIQUE LOCATION t: " 

<( 

" < TIME Lab Sample 1.0. Vv - !I C ::i' I 
<I) " " H <I) w " ~ . 

BRF-CCR-f804-201 g 1008 TW14 NA NA AO G FB 10/8/2019 0814 3 .-.,}()\" --
.n~ 0 ... ~ ,,,,. 

BRF-CCR-lW1"-21 .0l24.0-20191008 TW14 21 .0 24.0 CCR G N 10/8/2019 0835 2 CEC sample ,. X .,v 
BRF-CCR-lW1"-26,5128.5-20191008 TW14 26.5 28.5 CCR G N 10/8/2019 0904 2 ,,,,,_,,,/" X 

'" 
/ 

BRF-CCR·lW14-31 .5133.5-20191008 TW14 31 .5 33.5 CCR G N 10/8/2019 0944 3 .,.,1/ " X ~/ 

BRF-CCR-TW14-36.5138.5-20191008 TW14 36.5 38.5 CCR G N 10/8/2019 1037 2 V " X 1/' 
BRF-CCR-TW14--41 .ll,l«.0-20191008 TW14 41 .0 44.0 CCR G N 10/8/2019 1125 2 CEC sample " X ..,v 
8RF-CCR-TW1...C7.0,'•9.~19 1008 TW14 47.0 49.0 CCR G N 10/8/2019 1342 2 /n '~ / 

8RF-CCR-1Wl-4-51 .5153.5--20191008 TW14 51 .5 53.5 CCR G N 1018/2019 1425 2 _.if>o/ " X I/ 
BRF-CCR-TW1-4-56.5158.5--20191008 TW14 58.5 58.5 CCR G N 10/82019 1504 2 .,,y " X V 
8RF-CCR-TW14-61 .5163.5--20191008 TW14 61 .5 63.5 CCR G N 10/8/2019 1549 2 / " X/ 

,,,,..loMICOlll'~Wb'~: ....... _"'""'_ 
Additional volume collected should be used for Su.n!•Bokwl (st.ltlc:J ,,,.-:;;, 1 / _ 1~10 "'" '11'~ ?•, 1,...-• rr,y. ,~ " '• 

laboratory duplicate analysis. ~ 11n•1W ,,. .. " "" " .. (I ~ 

Sf )Ot"Ol/lOl'I "'• " '• u,. o,. 
SI lGIOl/lOl 'I -- u .. u .. ., .. u .. 

=•• ~- .,,._ u,. uy .. "'• 
~ .. ... " "" ., .. 0 .. - ,;,,_ ., ,_ "'• u,. 

~ 
,1 .. ... ., .. n"' n"' 

,, C j 1 s~~• Bctiln ~ 
, ~ t 1 ' ~ -~-r:J~- ----- fv s 

/,( r ·\ I I ! i ii 
Mnttt- E"°"'undl ~ 

I ' I --..., I ! • l " ,J 

\ \\\\\\\\\\\\\\\\\\\II 11111111111111\ \\\\\ 1\11\ \II\ \I\\\\\ 
_J 80·9ID22 Chai_n of Custody_ _____ _ 
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TEST ~ · i;m, -- - '-eas APo1s_ro 
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Eurofins TestAmerica, Pittsburgh 
301 Alpha Drive RIDC Park 

P11lsbur9h. PA 15238 
Chain of Custody Record llllllllillllllllllllllil~lllllilllllllilllllllllllll 

Phone: 412-963-7058 Fax: 412-963-2468 

Client Information (Sub Contract Lab) 
Client Contact 

Shipp1ng/Receiv1ng 
Company-

TeslAmerica Laboratones, Inc. 

Sampler 

Phone 

Adc:ress Due Date Requuted : 

L<> IJ PM 

Rumble, Jennifer L 
E-Ma,I 

jennifer,rumble@testamencainc.com 
Acaed11a1tons Reauifed (See note, 

carrier TraCk.1ng No(s) 

S1.ile of Oug111 

Tennessee 

~:: eurofins 

COC No 
180-375942.1 
Page 

Page 1 of 2 
J ob. 

180-97022-1 

[11v1ionmcnt TcstmP. 
T"f'<:',tArn<'rtC 

Preservation Codes : 
13715 Rider Trail Nor1h. • 1111112019 Analysis Requested A - HCL 

M - HCltitOi? 

N • None City TAT Reques t·od (d.ay$): B • NaOH 

Earth City C - Zn Acotale 0 AsN.:>02 
P . N3204S 

0 · Na2S03 
R - Na2S203 
S - H2SQA 

State. ZJp O • N11nc Acid 

MO 63045 E • NnHS04 
, r -MoOfl 

Phone PO " G ~ AmchlOf 
31d-298-8566(Tel) 314-298-8757(Fax) 1-,, ~ ., ., H- A.scorb>c ACld 

0 N N N 
T - TSP Oodec...1hydrate 
U - Ac.alone Ernad WO ,: ~ - ~ ~ s I • Ice 

:11.,U)~~ J • DI Waler 
; K - EOTA 
E L -EDA 

V- MCAA 

Prc1oci N,.'lrne Prqec1 11 • • :S ~ ~ § 5 
BRF_CCR_20191008 18 16019624 ;' I ~ ~ ~ ~ ~ 

';; ... .. .. " " S11e SSOW.f ~ '- :::; ...J J 'l> _ 

i i I "- Q. C Q. u, 2 u, v, ·: w1 

I , l ~ 1 ~ I ! 1 ° 1 ~ I 
Sample Matnx ~ "' ' ' ~ .._ 

~ ~ N N e ~ 
Type (w...~ff. ii: i ~ ;:, ;:, ii 00 

S • aoid, I !:; !'.: I N I 

{C=comp, o-... ,.,~. 3J : : ~ :;:: ~ 
G=grabJ_ &T•!~......,f) ii: _ :; g ~ g i:r: 

Sample 
Samole Identifica tion - Client ID (Lab IDl Samole Date Time 

:::>-<::::- >< Preservation Code: [XI)< 
BRF--CCR-F804-20191008 - TW14 (180-97022-1) / 08:14 

10/8/19 
East"m " 

Water y 
BRF-CCR-TW14-21.0/24 .0-20191008 - TW14 (180-97022-2) / 10/8/19 

08·35 . 
Easlern 

Solid 
.. 

XI XI XI X 

09:04 ., BRF-CCR-TW14-26.5I28.5-20191008 - TW14 (180-97022-3) ✓ 10/8119 
Ea~Jern 

Sohd XI XI XI X 

BRF-CCR-TW14-31.5/33.5-201 91008 -TW14 (180-97022-4) ✓ 1018/19 
09:44 .,. 

ERslern 
Solid XIX I XIX 

8RF-CCR-TW 14-36.5!38.5-20191008 - TW14 (180-97022-5) / 10/8/19 
10:37 , 

Fastern 
Solid XI X I XI X 

BRF-CCR-TW14-41 0/44.0-20191008 - TW14 (180-97022,6) ./ 1016/ 19 
11 :25 "' 

Ea~lern 
Solid XIX I XI X 

8RF-CCR-TW1 4-47.0/49.0-20191008 - TW14 (180-97022-7) / 10/6/19 
13:42 .,. 

Easlern 
Sohd XIX I XIX 

BRF-CCR-TW14-51.5/53.5-20191008 - TW14 (180-97022-8) ./ 10/8/19 
14:25 .. 

Ea•t~rn 
Solid XI X I XI X 

BRF -CCR-TW14 -56.5/58.5-20191008 - TW14 (180-97022-9) ✓ 10161)?' 
15.04 ., 

Easterr:1 
Soli1/ X I X I XIX I/ 

W - pH 4-5 .. Z - othor (spec,fy) 

! Other: 

01-----------j 
l 
::, 
% 

1 
~ 

Special Instructions/Note: 

3 
TV A - Batch alone 

2 
TVA - Balch alone., TVA - Balch alone 
Quaranline zone so!I. Contaci PM if 

2 
TVA • Salen alone .. TVA • Balch alone . 
Quarantine z.one s011. Contact PM ,t 

2 TVA - Balch alone .. TVA - Batch alone. 
Quarantine zone so1L Conlact PM if 

2 
TVA - Balch alorle., TVA · Batch alone . 
Ouarnntine zone soil. Contacl PM 1f 

z TVA - Balch alone .. TVA - Balch alone. 
Ouaran llne z.onc s011. Contacl PM if 

2 
TVA - Balch alone., TVA - Balch alone. 
Ouarnntine z.one soil. Conlact PM ;r 

2 
TVA - Batch alone .. TVA - Balch alone . 
Quaranli11e zone soil. Contact PM if 

2 
TVA - Balch alofle .. TVA - Batch alone. 
Quarantine zone soi l. Contact PM 1t 

Note &oce laboralory acoe<J,tat,ons. are sobjec l to change. TestA,,umca Labora1oncs. Inc places \"le owne,s.h10 of Method. onalytc & accred1tation comohance tipon Ollt subcontract l("'borntones Th is 5,amp!c shipmen! tS forwarded under tna1n~l •cus1ocy If the laboratory doe!.\ not 

currently rna,n1;un acc, ed•la,llon 1n lhe S1a1e of Origin listed a bove to, a11elys1sfteslslma1nl& belog analyzed. lhe samp1es mu&t oe sh1ppe<1 bacl< lo the TsslJ\m~t'lca labora!ory or other tnslruct1on, y,.,11 be prov..:led Any change, la accred1lallon ~l::,lu5 stxiold be brovghl to To.stArrnmca 
Lab0r.11orms, Inc anenllon lr'n rned1atolv If all requc$IGd acaed11ahon!, ;Jre c:unenl to dale. retum the signed Ch;un of Custody aftesi.ing 10 s.1:11d comphcanc& to Te,IAmenca Labor:11orics . Inc 

Possible Hazard Identification 

Unconfirmed 
Deliverable Requested: I, II , Il l . IV, Other (speci fy} 

Emply Kit Relinquished by. 

R91inqu,s~ 

Rolinqu1st-ied by 

Rohnqu,s.hed by 

Custody Seals Intact: I Custody Seal No.: 
ii Yes tl No 

Primary Deliverable Rank: 2 

Date: 

Oa•e/T•r~ I I I 1 ( \ ( ~ ;. 
Oa:e/T,ma 

Dil!erf1me 

Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Return To Client D Disposal Br_ Lab D Archive For Months 

Special lnstruct,ons/QC Requirements: 

Time· Method of Shipment 

Com;,,,!Y\['_,·./--· ~~ 
0

io/;~//7 <>1-:0(j 
Cornpany 

rfi s--TL 
Comp.any Rec""'ed by OatefT,mc Co,npanr V 

Company Received try Datl!fflme CompMy 

Cooler T emperature(s) "'C and Olhet' Remarks 

Ver- 0 1 IJ / .. ~lll<l 
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Eurofins TestAmerica , Pittsburgh 
301 Alpha Drive RIDC Park 

Pitlsburgh, PA 15238 
Phone: 412-963-7058 Fax: 412-963-2468 

Client Information (Sub Contract Lab) 
Client (",00tact 

Shipp,ng/Rece,vlng 
Cor°l'mJny 

TestAmenca Laboratories. Inc. 

Samplr:ir 

Phono 

Chain of Custody Record 

lab PM 

Rumble. Jennife1 L 
E-Mail 
jennifer.rumble@testamc1icainc.com 

AcctedMt10ns Requred (See note) 

Carner rra,1dng NO{s)· 

State of Ong,n 

Tennessee 

•:3= e urofins 

COCNo 

180-375942.2 

P••• 
Page 2 of 2 
Job# 

180-97022-1 

[nv1ronmr11t Tr~h nt~ 
Tcs tAmc-, 1c,1 

Address Due Date Requested; Preservation Codes: 
13715 Rider Trail North, . 1111112019 Analysis Requested A _ HCL 

C,ly TAT R&quutod (day•) : 6 - NaOH 

Earth c,ty C Zn ACC\Ble 

s ,ate, ZJo D . N1tn<: Aoo 

MO 63045 E · NaHSO• 
F - MeOH 

Phrre 

314-298-8566(Tel) 314-298-8757(Fax) 
Ema,1 

Pro1~ct Narr-e 

BRF __ CCR_201 91008 18 
Site 

PO• 

wo, 

P10JeCl P 

18019624 
SSOW; 

.. 
0 ~ z 

~ I 1 .. ll 
, 

>- l -; I "' Q. l::. ;;; 

., 
N 
N 
;:a 

~ ~ 
~ e , 

"' IX ~ .. .. "' ..J ..J 
I 0. .. "O 

.. 
N 

~ 
N e , 
~ 
0:: 

ii: 

G • Arrchlor 
H • Ascorbic Acid 

1- lee 

f? J -DI Water 
., K- EDTA 
.E L - EDA 
!l 
C 8 Other 

M. He:i1,a-,e 
N . None 

0 · AsN•02 
P . N.120<1S 
0 . Na2S0J 
A - N~2S203 
5 · H250A 
T • rsP Oodecehydratc 
U - 1\c..clono 
V • MCAA 
W • pH 4--5 
2 - olher (spoc,fy) 

01----------------1 ii 2 Ill en .5 
w 

" :E :i; 0 .. 

Sample Identification - Client ID (Lab ID) Sample Date 

I 

Sample Matrix 
(w-- .. t ttt , 

ii 
~ Type "', S•~. 

Sample (C=comp, o-n11t1011. ;; G=grab 8f•TluU11, A•Mt 0, 

I ' w w I 
I I l:' 

N N ~ .. .. er a a I .. ,.; 
0 :il 0 

0, "' 

I 
i;: 

~ 
~ 
ft 
0:: 

.. 
.a 
E 
:, 
z 

Speclal Instructions/Note: 

>< Preservation Code: 
J 

IX 
BRF-CCR-TW14-6 1.5/63.5-20191008 - TW14 (160-97022-10) j/ 10/8/1 9 

Eastern 
Solid I I XI X I X I X 2 1

rvA - Batch alone., TVA - Batch alone. 
Quarantine zone soil. Contact PM if 

Nctc Sance L'lbo~tory accrncitahons are sub1ect to ehan,g& T estAmenca lebornlones. Inc.. ol&ces tre 01Nt1C1ship of rnethod, analyto & ac.cred11a11on cornpltancc upan out ~ubcon1rac1 laboraloues Ttns umple 1h1pn,eril 1:s forwarded un<:er ch;un-of•wslody J 

Possible Hazard Identification 

Unconfirmed 
Deliverable Requested: I. II . Ill . IV. Other (specify) 

Empty Kit Relinquished by: 

Ra l'lQUIShed b~• 

q 
Re 'l'\CtJIShed by 

Re 11(lu1shcd b~ 

Custody Seals Intact: !Custody Seal No.: 
6 Yes 1\ No 

Primary Dehverable Ran'< · 2 

Date 

D•triT 1m1· 1 _ v , I I j r1 i 'ZH 
OalefT,me 

OalHITm~a 

Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Return To Client • Disposal Bt_ Lab D Archive For Monlhs 
Special lnstruct1ons/OC Requirements: 

T,me· MelhCXt of St\6pment 

Company •. 1Aoce1vced. ~ b b))~' ~ ./ __...--

'J{} J •Y ~c:::.~----"='c...._-· _ 

Datenyne /. 
;()//J I f tJ''f.'m 

Cornpany 

T_ A.5Tl 
Ccmoany Received by Oa1~rT lrne· Comp~ny 

Company Rocewed by o-,1c!T1rne Company 

Cocler -remoerature(sJ ~c anc Olher Remm, 

\'~r 01 111, ~019 



Login Sample Receipt Checklist 

Client: Environmental Standards Inc. 

Login Number: 97022 
List Number: 1 
Creator: Say, Thomas C 

Question 

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

The cooler's custody seal , if present, is intact. 

Sample custody sea ls, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with . 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded . 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time (exclud ing tests wi th immediate 
HTs) 

Sample containers have leg ible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are comp lete ly fi lled. 

Sample Preservation Verified . 

There is sufficient vol. fo r all req uested analyses , incl. any requested 
MS/MSDs 

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

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

Answer 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

j 

Eurofins TestAmerica , Pittsburgh Page 1339 of 1342 

Job Number: 180-97022-1 

List Source: Eurofins TestAmerica , Pittsburgh 
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Login Sample Receipt Checklist 

Client: Environmental Standards Inc. 

Login Number: 97022 
List Number: 2 
Creator: Say, Thomas C 

Question 

Rad ioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal , if present, is intact. 

Sample custody seals , if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with . 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded . 

COC is present. 

COC is filled out in ink and leg ible. 

COC is filled out with all pertinent information . 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time (excluding tests with immediate 
HTs) 

Sample conta iners have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled . 

Sample Preservation Verified . 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

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

Multiphasic samples are not present. 

Samples do not require splitting or compositing . 

Residual Chlorine Checked . 

Answer 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N /A✓ 
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Login Sample Receipt Checklist 

Client: Environmental Standards Inc. 

Log in Number: 97022 
List Number: 3 
Creator: Harris, Lorin C 

Question 
----

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

The cooler's custody seal , if present, is intact. 

Sample custody seals , if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with . 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Coo ler Temperature is recorded . 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information . 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received wi thin Holding Time (excluding tests with immediate 
HTs) 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are comp letely fi lled . 

Sample Preservation Verified. 

There is sufficient vol. for all requested ana lyses , incl . any requested 
MS/MSDs 

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

Multiphasic samples are not present. 

Samples do not require splitting or compositing . 

Residua l Ch lorine Checked. 

Answer 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

Fa lse 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

N/A 

True 

N// 

Eu rofins TestAmerica, Pittsburgh Page 1341 of 1342 

Job Number: 180-97022-1 

List Source : Eurofins TestAmerica , St. Louis 
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Login Sample Receipt Checklist 

Client: Environmental Standards Inc. 

Login Number: 97022 
List Number: 4 
Creator: Harris, Lorin C 

Question 

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

The cooler's custody seal, if present, is intact. 

Sample custody seals , if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with . 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded . 

COC is present. 

COC is fi lled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time (excluding tests with immediate 
HTs) 

Sample containers have legib le labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are comp letely fil led. 

Sample Preservation Verified. 

There is sufficient vol. for all requested ana lyses , incl. any requested 
MS/MSDs 

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

Multiphasic samples are not present. 

Samples do not require sp litting or compositing. 

Residua l Ch lorine Checked . 

Answer 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

False 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

N/A 

True 

NIA 

j 
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